METHODS OF IDENTIFYING OPTIMAL VARIANTS OF PEPTIDE EPITOPES 



REFERENCE TO A SEQUENCE LISTING SUBMITTED ON A COMPACT DISC 

[0001] This application includes a Sequence Listing, which is provided as an electronic 

document on a compact disc (CD-R). This compact disc contains the file "Final Sequence 
Listing.txt'* (6,125,872 bytes, created on January 19, 2010), which is hereby incorporated 
by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] This invention relates to the field of biology. In a particular embodiment, it relates 

to peptides, polynucleotides, and compositions useful to monitor or elicit an immune 
response to selected antigens, and methods of identifying such peptides and 
polynucleotides. 

Related Art 

[0003] HLA class I molecules are expressed on the surface of almost all nucleated cells. 

Following intracellular processing of antigens, epitopes from the antigens are presented as 
a complex with the HLA class I molecules on the surface of such cells. CTL recognize the 
peptide-HLA class I complex, which then results in the destruction of the cell bearing the 
HLA-peptide complex directly by the CTL and/or via the activation of non-destructive 
mechanisms e.g., the production of interferon, that inhibit viral replication. 

[0004] Human Immunodeficiency Virus. Acquired immunodeficiency syndrome (AIDS) 

caused by infection with human immunodeficiency virus- 1 (HIV-1) represents a major world 
health problem. Estimates indicate that about 16,000 people worldwide are infected with HIV 
each day. 

[0005] The development of anti-viral drugs has been a major advancement in reducing viral loads 

in HIV infected patients. Highly active retroviral therapy (HAART) has been shown to reduce 
viremia to nearly undetectable levels. However, current drug therapies are not practicable as a 



long term solution to the HIV epidemic. HAART therapy is severely limited due to poor tolerance 
for the drugs and the emergence of drug-resistant virus. Moreover, replication competent HIV 
persists in the lymphoid tissue of patients who have responded to HAART, thus serving as a 
reservoir of virus. Lastly, current anti-retroviral drug therapies have little impact upon the global 
epidemic: almost 90% of the world's HTV infected population resides within countries lacking 
financial resources for these drugs. Thus, a need exists for an efficacious vaccine to both prevent 
and treat HIV infection. 

[0006] Virus-specific, human leukocyte antigen (HLA) class I-restricted cytotoxic T lymphocytes 

(CTL) are known to play a major role in the prevention and clearance of virus infections in vivo 
(Oldstone et ai. Nature 321:239, 1989; Jamieson et al., J. Virol. 61:3930, 1987; Yap et al. Nature 
273:238, 1978; Lukacher et al., J. Exp. Med. 160:814, 1994; McMichael et al., N. Engl. J. Med. 
309:13, 1983; Sethi et al., J. Gen. Virol. 64:443, 1983; Watari et al., J. Exp. Med. 165:459, 1987; 
Yasukawa et al., J. Immunol. 143:2051, 1989; Tigges et al., J. Virol. 66:1622, 1993; Reddenhase 
et al., J. Virol. 55:263, 1985; Quinnan et al., N. Engl. J. Med. 307:6, 1982). 

[0007] While immune correlates of protective immunity against HIV infection are not well; 

defined, there is a growing body of evidence that suggests CTL are important in controlling HIV 
infection. HIV-specific CTL responses can be detected early in infection and the appearance of 
the responses corresponds to the time in infection at which initial viremia is reduced (Pantaleo et 
al.. Nature 370:463, 1994; Walker et al, Proc. Natl Acad. Sci. 86:9514, 1989). In addition, HIV 
replication in infected lymphocytes can be inhibited by incubation with autologous CTL {see^ e.g., 
Tsubota et al, J. Exp. Med. 169:1421, 1989). These data are supported by recent studies that 
indicate CTL are required for controlling viral replication in a SIV/rhesus animal model (Schmitz 
et al.. Science 283:857, 1999), and additionally supported by studies that demonstrate that CTL 
exert selective pressure on HIV populations as evidenced by the eventual predominance of viruses 
with amino acid replacements in those regions of the virus to which CTL responses are directed 
{see, e.g.. Borrow e/ a/.. Nature Med. 3:205-211, 1997; Price et al., Proc. Nat. Acad. Sci. 
94:12890-1895, 1997; Koenig et al. Nature Med. 1:330-336, 1995; and Haas et al, J. Immunol 
157:4212-4221, 1996). 

[0008] Virus-specific T helper lymphocytes are also known to be critical for maintaining effective 

immunity in chronic viral infections. Historically, HTL responses were viewed as primarily 
supporting the expansion of specific CTL and B cell populations; however, more recent data 
indicate that HTL may directly contribute to the control of virus replication. For example, a 
decline in CD4"^ T cells and a corresponding loss in HTL function characterize infection with HIV 
(Lane et al. New Engl. J. Med. 313:79, 1985). Furthermore, studies in HIV infected patients have 
also shown that there is an inverse relationship between virus-specific HTL responses and viral 
load, suggesting that HTL play a role in viremia {see, e.g., Rosenberg et al,. Science 278:1447, 
1997). 
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[0009] A fundamental challenge in the development of an efficacious HIV vaccine is the 

heterogeneity observed in HIV. The virus, like some other infectious agents including 
retroviruses, rapidly mutates during replication resulting in the generation of virus that can escape 
anti-viral therapy and immune recognition (Borrow et al., Nature Med. 3:205, 1997). In addition, 
HIV can be classified into a variety of subtypes that exhibit significant sequence divergence {see, 
e.g., Lukashov et al., AIDS 12:S43, 1998). In view of the heterogeneous nature of HIV, and the 
heterogeneous immune response observed with HIV infection, induction of a multi-specific 
cellular immune response directed simultaneously against multiple HIV epitopes appears to be 
important for the development of an efficacious vaccine against HIV. There is a need to establish 
such vaccine embodiments which elicit immune responses of sufficient breadth and vigor to 
prevent and/or clear HIV infection. 

[0010] Hepatitis B Virus, Chronic infection by hepatitis B virus (HBV) affects at least 

5% of the world's population and is a major cause of cirrhosis and hepatocellular 
carcinoma (Hoofiiagle, J., K Engl. J. Med, 323:337, 1990; Fields, B. and Knipe, D., In: 
Fields Virology 2:2137, 1990). The World Health Organization lists hepatitis B as a 
leading cause of death worldwide, close behind chronic pulmonary disease, and more 
prevalent than AIDS. Chronic HBV infection can range fi-om an asymptomatic carrier 
state to continuous hepatocellular necrosis and inflammation, and can lead to 
hepatocellular carcinoma. 

[0011] The immune response to HBV is believed to play an important role in controlling 

hepatitis B infection. A variety of humoral and cellular responses to different regions of 
the HBV nucleocapsid core and surface antigens have been identified. T cell mediated 
immunity, particularly involving class I human leukocyte antigen-restricted cytotoxic T 
lymphocytes (CTL), is believed to be crucial in combatting established HBV infection. 

[0012] Several studies have emphasized the association between self-limiting acute 

hepatitis and multispecific CTL responses (Penna, A. et al., J. Exp, Med, 174:1565, 1991; 
Nayersina, R. et aL, Immunol 150:4659, 1993). Spontaneous and interferon-related 
clearance of chronic HBV infection is also associated with the resurgence of a vigorous 
CTL response (Guidotti, L. G. et al., Proc, Natl Acad. Set USA 91:3764, 1994). In all 
such cases the CTL responses are polyclonal, and specific for multiple viral proteins 
including the HBV envelope, core and polymerase antigens. By contrast, in patients with 
chronic hepatitis, the CTL activity is usually absent or weak, and antigenically restricted. 
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[0013] The crucial role of CTL in resolution of HBV infection has been further 

underscored by studies using HBV transgenic mice. Adoptive transfer of HBV-specific 
CTL into mice transgenic for the HBV genome resulted in suppression of virus 
replication. This effect was primarily mediated by a non-lytic, lymphokine-based 
mechanism (Guidotti, L. G. et al., Proc. Natl Acad. ScL USA 91:3764, 1994; Guidotti, L. 
G., Guilhot, S., and Chisari, F. V. J. Virol 68:1265, 1994; Guidotti, L. G. et al., J. Virol 
69:6158, 1995; Gilles, P. N., Fey, G., and Chisari, F. V., J. Virol 66:3955, 1992). 

[0014] As is the case for HLA class I restricted responses, HLA class II restricted T cell 

responses are usually detected in patients with acute hepatitis, and are absent or weak in 
patients with chronic infection (Chisari, F. V. and Ferrari, C, Annu. Rev, Immunol 13:29, 
1995). HLA Class II responses are tied to activation of helper T cells (HTLs) Helper T 
lymphocytes, which recognize Class II HLA molecules, may directly contribute to the 
clearance of HBV infection through the secretion of cytokines which suppress viral 
replication (Franco, A. et al., J. Immunol 159:2001, 1997). However, their primary role in 
disease resolution is believed to be mediated by inducing activation and expansion of 
virus-specific CTL and B cells. 

[0015] In view of the heterogeneous immune response observed with HBV infection, 

induction of a multi-specific cellular immune response directed simultaneously against 
multiple epitopes appears to be important for the development of an efficacious vaccine 
against HBV. There is a need to establish vaccine embodiments that elicit immune 
responses that correspond to responses seen in patients that clear HBV infection. 
Epitope-based vaccines appear useful. 

[0016] Hepatitis C Virus. Hepatitis C virus (HCV) infection is a global human health 

problem with approximately 150,000 new reported cases each year in the U.S. alone. 
HCV is a single stranded RNA virus, and is the etiological agent identified in most cases 
of non-A, non-B post-transfusion and post-transplant hepatitis, and is a common cause of 
acute sporadic hepatitis (Choo et al. Science 244:359, 1989; Kuo et al. Science 244:362, 
1989; and Alter et al, in: Current Perspective in Hepatology, p. 83, 1989). It is estimated 
that more than 50% of patients infected with HCV become chronically infected and, of 
those, 20% develop cirrhosis of the liver within 20 years (Davis et al. New Engl J. Med. 
321:1501, 1989; Alter et al, in: Current Perspective in Hepatology, p. 83, 1989; Alter et 
al. New Engl J. Med. 327:1899, 1992; and Dienstag, J. L. Gastroenterology 85:430, 
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1983). Moreover, the only therapy available for treatment of HCV infection is interferon- 
a. Most patients are unresponsive, however, and among the responders, there is a high 
recxirrence rate within 6-12 months of cessation of treatment (Liang et al.^ J. Med. ViroL 
40:69, 1993). Ribaviron, a guanosine analog with a broad spectrum activity against many 
RNA and DNA viruses, has been shown in clinical trials to be effective against chronic 
HCV infection when used in combination with interferon- a {see^ e.g., Poynard et aL, 
Lancet 352:1426-1432, 1998; Reichard et al. Lancet 351:83-87, 1998) However, the 
response rate is still well below 50%. 

[0017] Virus-specific, human leukocyte antigen (HLA) class I-restricted cytotoxic T 

lymphocytes (CTL) are known to play a major role in the prevention and clearance of 
virus infections in vivo (Oldstone et al.^ Nature 321:239, 1989; Jamieson et aL, J. ViroL 
61:3930, 1987; Yap et al. Nature 273:238, 1978; Lukacher et al, J. Exp. Med. 160:814, 
1994; McMichael et al, N. Engl. J. Med. 309:13, 1983; Sethi et aL, J. Gen. ViroL 64:443, 
1983; Watari et al, J. Exp. Med. 165:459, 1987; Yasukawa et al, J. Lmmunol. 143:2051, 
1989; Tigges et al, J. Virol. 66:1622, 1993; Reddenhase et al, J. Virol. 55:263, 1985; 
Quinnan et al, N. Engl J. Med. 307:6, 1982). 

[0018] In view of the heterogeneous immune response observed with HCV infection, 

induction of a multi-specific cellular immune response directed simultaneously against 
multiple HCV epitopes appears to be important for the development of an efficacious 
vaccine against HCV. There is a need, however, to establish vaccine embodiments that 
elicit immune responses that correspond to responses seen in patients that clear HCV 
infection. 



[0019] Human Papillomavirus. Human papillomavirus (HPV) is a member of the 

papillomaviridae, a group of small DNA viruses that infect a variety of higher vertebrates. 
More than 80 types of HPVs have been identified. Of these, more than 30 can infect the 
genital tract. Some types, generally types 6 and 11, may cause, genital warts, which are 
typically benign and rarely develop into cancer. Other strains of HPV, "cancer- 
associated", or "high-risk" types, can more frequently lead to the development of cancer. 
The primary mode of transmission of these strains of HPV is through sexual contact. 

[0020] The main manifestations of the genital warts are cauliflower-like condylomata 

acuminata that usually involve moist surfaces; keratotic and smooth papular warts, usually 
on dry surfaces; and subclinical "flat" warts, which are foimd on any mucosal or cutaneous 
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surface (Handsfield, H., Am, J. Med, 102(5A): 16-20, 1997). These warts are typically 
benign but are a source of inter-individual spread of the virus (Ponten, J. & Guo, Z., 
Cancer Surv, 32:201-29, 1998). At least three HPV strains associated with genital warts 
have been identified: type 6a (see, e.g., Hofinann, KJ., et al. Virology 209(2): 506-51%, 
1995), type 6b (see, e.g., Hofinann et al., supra) and type 1 1 (see, e.g., Dartmann, K. et al. 
Virology 151(1):124-130, 1986). 
[0021] Cancer-associated HPVs have been linked with cancer in both men and women; 

they include, but are not limited to, HPV-16, HPV-18, HPV-31, HPV.45, HPV-33 and 
HPV-56. Other HPV strains, including types 6 and 11 as well as others, e.g., HPV-5 and 
HPV-8, are less fi-equently associated with cancer. The high risk types are typically 
associated with the development of cervical carcinoma and premalignant lesions of the 
cervix in women, but are also associated with similar malignant and premalignant lesions 
at other anatomic sites within the lower genital or anogenital tract. These lesions include 
neoplasia of the vagina, vulva, perinexmi, the penis, and the anus. HPV infection has also 
been associated with respiratory tract papillomas, and rarely, cancer, as well as abnormal 
growth or neoplasia in other epithelial tissues. See, e.g. Virology, 2^° Ed, Fields et al, 
Eds. Raven Press, New York, 1990, Chapters 58 and 59, for a review of HPV association 
with cancer. 

[0022] The HPV genome consists of three fimctional regions, the early region, the late 

region, and the "long control region". The early region gene products control viral 
replication, transcription and cellular transformation They include the HPV El and E2 
proteins, which play a role in HPV DNA replication, and the E6 and E7 oncoproteins, 
which are involved in the control of cellular proliferation. The late region include the 
genes that encode the structural proteins LI and L2, which are the major and minor capsid 
proteins, respectively. The "long control region" contains such sequences as enhancer and 
promoter regulatory regions. 

[0023] HPV expresses different proteins at different stages of the infection, for example 

early, as well as late, proteins. Even in latent infections, however, early proteins are often 
expressed and are therefore useful targets for vaccine-based therapies. For example, high- 
grade dysplasia and cervical squamous cell carcinoma continue to express E6 and E7, 
which therefore can be targeted to treat disease at both early and late stages of infection. 

[0024] Treatment for HPV infection is often unsatisfactory because of persistence of virus 

after treatment and recurrence of clinically apparent disease is common. The treatment 
may require frequent visits to clinics and is not directed at elimination of the virus but at 
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clearing warts. Because of persistence of virus after treatment, recurrence of clinically 
apparent disease is common. 

[0025] Thus, a need exists for an efficacious vaccine to both prevent and treat HPV 

infection and to treat cancer that is associated with HPV infection. Effective HPV 
vaccines would be a significant advance in the control of sexually transmissable infections 
and could also protect against clinical disease, particularly cancers such as cervical cancer. 
(see, e.g., Rowen, P. & Lacey, C, Dermatologic Clinics 16(4):835-838, 1998). 

[0026] Virus-specific, human leukocyte antigen (HLA) class I-restricted cytotoxic T 

lymphocytes (CTL) are known to play a major role in the prevention and clearance of 
virus infections in vivo (Oldstone et al. Nature 321:239, 1989; Jamieson et aL, J, Virol. 
61:3930, 1987; Yap et al. Nature 273:238, 1978; Lukacher et al, J. Exp. Med. 160:814, 
1994; McMichael et al, N Engl J. Med. 309:13, 1983; Sethi et al, J. Gen. Virol. 
1983; Watari et al, J. Exp. Med. 165:459, 1987; Yasukawa et aL, J. ImmunoL 143:2051, 
1989; Tigges et aL, J. ViroL 66:1622, 1993; Reddenhase et al, J. Virol 55:263, 1985; 
Quinnan et al, N Engl J. Med. 307:6, 1982). 

[0027] Virus-specific T helper lymphocytes are also known to be critical for maintaining 

effective immimity in chronic viral infections. Historically, HTL responses were viewed 
as primarily supporting the expansion of specific CTL and B cell populations; however, 
more recent data indicate that HTL may directly contribute to the control of virus 
replication. For example, a decline in CD4"^ T cells and a corresponding loss in HTL 
function characterize infection with HIV (Lane et al. New Engl J. Med. 313:79, 1985). 
Furthermore, studies in HIV infected patients have also shown that there is an inverse 
relationship between virus-specific HTL responses and viral load, suggesting that HTL 
plays a role in viremia (see, e.g., Rosenberg et al. Science 278:1447, 1997). 

[0028] The development of vaccines with prophylactic and therapeutic efficacy against 

HPV is ongoing. Early vaccine development was hampered by the inability to culture 
HPV. With the introduction of cloning techniques and protein expression, however, some 
attempts have been made to stimulate humoral and CTL response to HPV (See, e.g., 
Rowen, P. & Lacey, C, Dermatologic Clinics 16(4):835-838 (1998)). Studies to date, 
however, have been inconclusive. 

[0029] Activation of T helper cells and cytotoxic lymphocytes (CTLs) in the development 

of vaccines has also been analyzed. Lehtinen, M,, et al for instance, has shown that some 
peptides from the E2 protein of HPV type 16 activate T helper cells and CTLs (Biochem. 
Biophys. Res. Commun. 209(2):541-6 (1995). Similarly, Tarpey et al, has shown that 
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some peptides from HPV type 1 1 E7 protein can stimulate human HPV-specific CTLs in 
vitro {Immunology 81:222-227 (1994)) and Borysiewicz et al have reported a 
recombinant vaccinia virus expressing HPV 16 and HPV 17 E6 and E7 that stimulated 
CTL responses in at least one patient {Lancet 347:1347-1357, 1996). 

[0030] Plasmodium falciparum and Malaria. Malaria, which is caused by infection with 

the parasite Plasmodium falciparum (PF), represents a major world health problem. 
Approximately 500 million people in the world are at risk from the disease, with 
approximately 200 million people actually harboring the parasites. An estimated 1 to 2 
million deaths occur each year due to malaria. (Miller et aL, Science 234:1349, 1986). 

[0031] Fatal outcomes are not confined to first infections, and constant exposure is 

apparently a prerequisite for maintaining immunity. Naturally acquired sterile immunity 
is rare, if it exists at all. Accordingly, major efforts to develop an efficacious malaria 
vaccine have been undertaken. 

[0032] Human volunteers injected with irradiated PF sporozoites are resistant to 

subsequent sporozoite challenges, which demonstrates that development of a malaria 
vaccine is indeed immunologically feasible. Furthermore, these immxme individuals 
developed a vigorous response, including antibodies, and cytotoxic T lymphocyte (CTL) 
and helper T lymphocyte (HTL) components, directed against multiple antigens. 
Reproducing the breadth and multiplicity of this response in a vaccine, however, is a task 
of large proportions. The epitope approach, as described herein, may represent a solution 
to this challenge, in that it allows the incorporation of various antibody, CTL and HTL 
epitopes, from various proteins, in a single vaccine composition. 

[0033] Anti-sporozoite antibodies are by themselves, in general, not completely 

efficacious in clearing the infection (Egan et al. Science 236:453, 1987). However, high 
concentrations of antibodies directed against the repeated region of the major B cell 
antigen of the sporozoite/circumsporozoite protein (CSP) have been shown to prevent liver 
cell infection in certain experimental models (Egan et al,. Science 236:453, 1987; 
Potocnjak, P. et al.. Science 207:71, 1980). The present inventors have shown that 
constructs encompassing CSP-repeat B cell epitopes and the optimized helper epitope 
PADRE^*^ (San Diego, CA) are highly immunogenic, and can protect in vitro against 
sporozoite invasion in both mouse and himian liver cells, and protect mice in vivo against 
live sporozoite challenge (Franke et al.. Vaccine 17:1201-1205, 1999) 
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[0034] PF-specific CD4"^ T cells also have a role in malarial immunity beyond providing 

help for B cell and CTL responses. Experiments by Renia et aL (Renia, et al^ Proc. NatL 
Acad. ScL USA 88:7963, 1991) demonstrated that HTLs directed against the Plasmodium 
yoelli CS protein could in fact adoptivley transfer protection against malaria. 

[0035] Considerable data implicate CTLs in protection against pre-erythrocytic-stage 

malaria. 008"*" CTLs can eliminate Plasmodium berghei- or Plasmodium j;oe//i-infected 
mouse hepatocytes from in vitro culture in a major histocompatibility complex (MHC)- 
restricted and antigen-restricted manner (Hoffman et aL, Science 244:1078-1081, 1989; 
Weiss et aL, J. Exp, Med. 171:763-773, 1990). Further, it has also been shown that the 
immunity that developed in mice vaccinated with irradiated sporozoites is also dependent 
upon the present of CD8+ T cells. These T cells accumulate in inflammatory liver 
infiltrates subsequent to challenge. Passive transfer of circumsporozoite (CSP)-specific 
CTL clones as long as three hours after inoculation of sporozoites (i,e,, after the parasites 
have left the bloodstream and infected liver cells) were capable of protecting animal's 
against infection (Romero et aL, Nature 341 :323, 1989). 

[0036] It is notable that CTL-restricted responses directed against a single antigen are 

insufficient to protect mice with different MHC alleles, and a combination of multiple 
antigens was required even to protect mice from the most common laboratory strains of 
Plasmodium, These data indicate that a combination of epitopes form several antigens is 
necessary to elicit a protective .CTL response. 

[0037] Indirect evidence that CTLs are important in protective immunity against Pf in 

humans has also accumulated. It has been reported that cytotoxic CD8"^ T cells can be 
identified in humans immunized with PF sporozoites (Moreno, et aL, Int. Immunol. 3:997, 
1991). Further, humans immunized with irradiated sporozoites or naturally exposed to 
malaria can generate a CTL response to the pre-erythrocytic-stage antigens, CSP, 
sporozoite surface protein 2 (SSP2), Hver-stage antigen- 1 (LSA-1), and exported protein- 1 
(Exp-1) (see, e.g. Malik et aL, Proc. NatL Acad. ScL USA 88, 3300-3304, 1991; Doolan et 
aL, InL ImmunoL 3:511-516, 1991; Hill et aL, Nature 360:434-439, 1992). Additionally, 
there is evidence that the polymorphism within the CSP may be the result of selection by 
CTLs of parasites that express variant forms (MCutchan and Water, ImmunoL Lett. 25:23- 
26, 1990). This is based on the observation that the variation is nonsynonymous at the 
nucleotide level, thereby indicating selective pressure at the protein level. The 
polymorphism primarily maps to identified CTL and T helper epitopes (Doolan et aL, Int. 
ImmunoL 5:27-46, 1993); and CTL responses to some of the parasite variants do not cross- 
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react (Hill et aL, supra). Finally, the MHC class I human leukocyte antigen (HLA)-Bw53 
has been associated with resistance to severe malaria in The Gambia, and CTLs to a 
conserved epitope restricted by the HLA-Bw53 allele have been identified on P, 
falciparum LSA-1 (Hill et aL, Nature 352:595-600, 1991; Hill et aL, Nature 340:434-439, 
1992). Since HLA-Bw53 is foimd in 15%-40% of the population of sub-Saharan Africa 
but in less than 1% of Caucasians and Asians, these data suggest evolutionary selection on 
the basis of protection against severe malaria. 

[0038] Thus, antibody, and both HLA class I and class IT restricted responses directed 

against multiple sporozoite antigens appear to be involved in generating protective 
immunity to malaria. Furthermore, several important antigenic epitopes against which 
humoral and cellular immunity is focused have already been exactly delineated. 

[0039] In view of the heterogeneous immune response observed with PF infection, 

induction of a multi-specific cellular immune response directed simultaneously against 
multiple PF epitopes appears to be important for the development of an efficacious 
vaccine against PF. There is a need, however, to establish vaccine embodiments that elicit 
immune responses that correspond to responses seen in patients that clear PF infection. 

[0040] Epitope-Based Vaccines. The use of epitope-based vaccines has several 

advantages over current vaccines. The epitopes for inclusion in such a vaccine are to be 
selected from conserved regions of viral or tumor-associated antigens, in order to reduce 
the likelihood of escape mutants. The advantage of an epitope-based approach over the 
use of whole antigens is that there is evidence that the immune response to whole antigens 
is directed largely toward variable regions of the antigen, allowing for immime escape due 
to mutations. Furthermore, immunosuppressive epitopes that may be present in whole 
antigens can be avoided with the use of epitope-based vaccines. 

[0041] Additionally, with an epitope-based vaccine approach, there is an ability to 

combine selected epitopes (CTL and HTL) and additionally to modify the composition of 
the epitopes, achieving, for example, enhanced immunogenicity. Accordingly, the 
immune response can be modulated, as appropriate, for the target disease. Similar 
engineering of the response is not possible with traditional approaches. 

[0042] Another major benefit of epitope-based immune-stimulating vaccines is their 

safety. The possible pathological side effects caused by infectious agents or whole protein 
antigens, which might have their own intrinsic biological activity, is eliminated. 
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[0043] An epitope-based vaccine also provides the ability to direct and focus an immune 

response to multiple selected antigens from the same pathogen. Thus, patient-by-patient 
variability in the immune response to a particular pathogen may be alleviated by inclusion 
of epitopes from multiple antigens from that pathogen in a vaccine composition. A 
"pathogen" may be an infectious agent or a tumor associated molecule. 

[0044] One of the most formidable obstacles to the development of broadly efficacious 

epitope-based immunotherapeutics has been the extreme polymorphism of HLA 
molecules. In the past, effective non-genetically biased coverage of a population has been 
a task of considerable complexity; such coverage has required that epitopes be used 
specific for HLA molecules corresponding to each individual HLA allele. Therefore, 
impractically large numbers of epitopes would been required in order to cover ethnically 
diverse populations. Recently, methods have been developed that allow the identification 
of epitopes that bind multiple HLA molecules. Therefore, epitope-based vaccines can be 
designed that contain epitopes which, either individually or in combination, bind a greater 
number of HLA molecules. The resulting epitope-based vaccines have a greater breadth 
of population coverage across one or more continents and even worldwide. 



[0045] Variation in Epitopes of Infectious Agents. A challenge in the development of 

effective vaccines against infectious agents such as hepatitis B virus (HBV) (47, 60) 
hepatitis C virus (HCV) (61-63), human papilloma virus (HPV) (64, 65) Plasmodium 
falciparum (66), and human immxmodeficiency virus (HIV-1) is the protein sequence 
variation associated with different isolates. This variation is the result of gene sequence 
mutations. When such mutations occur in regions encoding epitopes recognized by 
cytotoxic T-lymphocytes (CTL), they provide a mechanism for escape of the agent from 
immune system control. 

[0046] HIV-1 represents an infectious agent with an especially high frequency of 

sequence variation. The sequence variation associated with HIV-1 proteins from related 
isolates, members of the same clades or types, as well as unrelated isolates, is well 
documented (1). Viral escape from CTL induced as the result of natural infection or 
vaccines was documented in nonhuman primate models where the mechanism behind this 
escape was mutation of the primary anchor residues in dominant CTL epitopes (5-9). 
Viral escape from HIV-specific CTL has also been strongly implied by data obtained from 
HIV-1 infected individuals whose disease status change, including the transition from 
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acute to chronic infection (10, 11), loss of stable control of viral replication and 
subsequent progression to AIDS (4, 12) or mother-to-child transmission (13). Thus, HIV- 
1 genetic and protein sequence variation represent a significant challenge to immune 
system-based control of viral replication, both within infected individuals and within 
populations. 

[0047] While the public health need for a vaccine against HIV-1 is well recognized and 

accepted, the genetic variation of HIV-1 isolates represents a highly significant obstacle 
(1, 14-16). Several strategies have been proposed, some of which include: 

(1) Designing vaccines on HIV-1 types prevalent within small, well defined 
populations or geographical regions, such as individual countries or regions, and 
producing multiple different vaccines for exclusive use within these countries or 
regions (16). 

(2) Use of HIV- 1 ancestral or consensus sequences based on HIV types present in 
larger target populations, such as groups of neighboring countries or continents 
(15, 17-19). 

(3) Incorporation of viral gene products obtained from multiple different virus 
isolates, representing diversely different types or clades, into a single 'multi- 
valent' vaccine. 



[0048] Related vaccine design concepts that incorporate many of the advantages 

associated with the approaches described above are the use of highly conserved regions or 
epitopes derived from these regions as the basis of the vaccine. The logic behind this 
approach is that conserved regions of the viral genome are those that have been 
maintained through the evolution of HIV-1 because changes impact gene product function 
and general viral fitness. This theory is consistent with analyses of HIV-l protein 
sequence data which demonstrated that CTL epitopes are concentrated in conserved 
regions and that regions devoid of CTL epitopes are the most variable (20). Additional 
support comes fi-om published reports describing CTL responses, induced as the result of 
natural infection or vaccination, that recognize viral proteins or epitopes common to viral 
isolates fi-om diverse types or clades (21-26). Broad function CTL responses are also 
known to be correlated with slower progression to AIDS, at least for certain carefully 
studied populations (27, 28). Despite these reports and the clustering of CTL epitopes in 
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conserved regions of HIV- 1 gene products, amino acid sequence variation of analogous 
regions and epitopes from different viral isolates, both within the same type or clade and 
from different types, remains significant. There are currently no rules guiding the 
selection of conserved regions of CTL epitopes for use in vaccines other than the use of 
amino acid sequence identity (29). 
[0049] A clear understanding of how CTL recognize pathogen infected cells has emerged 

over the past decade. It is now well established that small fragments of pathogen-derived 
proteins are generated, defined as peptide epitopes generally 8-11 amino acids in length, 
which bind to HLA-A, -B, or -C (human Class I Major Histocompatability Molecules) 
molecules expressed on the cell surface. Sequencing of naturally processed peptides 
bound to HLA molecules provided a means to identify the amino acid residues required 
for allele-specific epitope-peptide binding (30-32). Data obtained from X-ray 
crystallographic analysis of HLA-epitope peptide complexes, allowed for the 
identification and structural characterization of 'binding pockets' within the peptide 
binding cleft of HLA molecules. More refined epitope anchor motif definitions were then 
developed using data obtained from in vitro peptide-MHC binding assays. It is now well 
known that the main anchor residues typically occur at position 2 and the carboxyl 
terminus of peptides 8-1 1 amino acids in length, thus positions 8, 9, 10 or 1 1 (33-40). The 
definition of epitope peptide binding anchor motifs is the key to most, if not all, epitope 
prediction methods. 

[0050] Initial CTL epitope identification methods were developed using common HLA 

alleles, such as HLA-A2.1. Motifs defined using different HLA molecules were found to 
be similar and this lead to the definition of HLA supertype families (41), The biological 
effect of this supertype relationship was first demonstrated for HIV-1 epitopes in a study 
where the HLA- A3 and -All epitope peptide binding patterns repertoires were 
demonstrated to be overlapping, not only with each other but also with HLA-A31, -A3 3 
and -A*6801 (42). This binding specificity was defined as the HLA- A3 supertype, A 
significant overlap in peptide binding patterns was also demonstrated amongst several 
serologically distant HLA-B alleles (43, 44), and multiple HLA-A2 alleles (45, 46), 
resulting in the definition of the HLA-B7 and HLA-A2 supertype families. Recognition of 
epitopes by CTL in a supertype manner has since been demonstrated to occur naturally in 
infectious diseases and cancer (47-53). 

[0051] While only two positions within CTL epitopes are typically characterized as the 

primary binding anchor positions, the amino acids that can serve £is the anchor residues are 
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more variable. The preferred and tolerated amino acids that can serve as anchor residues 
for the HLA-A2, -A3 and -B7 supertype families of epitopes are listed in Table 1. It is 
possible for analogous HIV-1 epitope peptides derived from different isolates, which 
differ with respect to the amino acids used as anchor residues, to bind to HLA molecules 
similarly. This type of variation can be as conserved since it is likely that CTL produced 
against one epitope would recognize the related epitope. Thus, variation limited to 
changes in anchor residues that result in sufficient epitope peptide binding to HLA 
molecules does not result in immune escape from CTL. Epitopes that contain this type of 
variation can be identified using the appropriately designed motif search algorithms. 

[0052] The TCR of CTL has been reported to be somewhat flexible or promiscuous with 

respect to recognition of epitope peptides bound to HLA molecules. For HIV-1, this 
flexibility was demonstrated as CTL recognition of related, but slightly variable, epitopes 
by single clones of CTL produced following natural infection (54, 55). Similar flexibility 
of CTL epitope recognition was demonstrated using rhesus macaques and natural infection 
with SIV or immunization (56, 57). This observation is not unique to HIV-1 and SIV but 
rather the TCR appears to have evolved to allow promiscuous recognition of peptide 
epitope bound to MHC molecules (58). 

[0053] Selective replacement of certain amino acids in CTL epitope peptides, amino acids 

thought to represent TCR contact points, is not only tolerated but can increase the 
recognition of the epitopes by CTL clones (59). The types of amino acid substitutions that 
can be incorporated, typically amino acids that are similar in chemical properties are best 
tolerated, and their positions, independent of primary anchor positions, within a selected 
number of CTL epitopes from tumor associated antigens were also defined. 

[0054] For HIV-1 and other infectious agents, reproducible methods for predicting the 

CTL recognition of related variant epitopes that occur amongst isolates have not been 
developed. Nor have methods for identifying CTL epitopes that are most likely to induce 
broadly fimctional responses when used in vaccine. Thus, there exists a need to develop 
such methods to overcome the challenge associated with protein sequence variation in 
HIV and other infectious agents. 
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SUMMARY OF THE INVENTION 



[0055] The present invention is directed to methods for selecting a variant of a peptide 

epitope which induces a CTL response against another variant(s) of the peptide epitope, by 
determining whether the variant comprises only conserved residues, as defined herein, at 
non-anchor positions in comparison to the other variant(s). 

[0056] In some embodiments, antigen sequences from a population of an infectious agent, 

said antigens comprising variants of a peptide epitope, are optionally aligned (manually or 
by computer) along their length, preferably their full length. Variant(s) of a peptide 
epitope (preferably naturally occurring variants), each 8-11 amino acids in length and 
comprising the same MHC class I supermotif or motif, are identified manually or with the 
aid of a computer. In some embodiments, a variant is optionally chosen which comprises 
preferred anchor residues of said motif and/or which occurs with high fi-equency within 
the population of variants. In other embodiments, a variant is randomly chosen. The 
randomly or otherwise chosen variant is compared to fi-om one to all the remaining 
variant(s) to determine whether it comprises only conserved residues in the non-anchor 
positions relative to fi-om one to all the remaining variant(s). 

[0057] The present invention is also directed to variants identified by the methods above; 

peptides comprising such variants; nucleic acids encoding such variants and peptides; cells 
comprising such variants, and/or peptides, and/or nucleic acids; compositions comprising 
such variants, and/or peptides, and/or nucleic acids, and/or cells; as well as therapeutic and 
diagnostic methods for using such variants, peptides, nucleic acids, cells, and 
compositions. 



BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES 

[0058] FIGS- lA-lE. Recognition of variant peptides by CTL generated against a single 

epitope. Variant peptides were identified from 167 HIV strains for 5 HIV epitopes, 3 
HLA-A2 restricted (Env 134, A, Gag 386, B, and Vpr 62, C) and 2 HLA-All restricted 
(Pol 98, D, and Env 47, E). These are hsted according to their relationship to a previously 
determined parent (P) into single anchor substitutions (A), single non-anchor substitutions 
(NA) or multiple substitutions (M). Binding of each variant peptide is also shown. The 
number of viral sequences containing each variant peptide is shown in the colvunn labeled 
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# Isolates, and is reported for the total sequences, Clade B sequences (B), and Clade C 
sequences (C). Finally, the ability of CTL primed against the parent peptide to recognize 
the variant peptides is shown in the bar graphs. 

[00591 FIGS. 2A-2C. Characterization of the peptide-specific T cell lines. A. FACS 

analysis of the TCRs expressed by peptide -stimulated cells after 0, 1, and 5 peptide 
stimulations, using a panel of commercially available mAb for mouse TCR 2-14. B-C. 
Peptide affinity. Parent and variant peptides were titrated against CTL that had been 
stimulated 5 times with the parent peptide. 

[0060] FIGS. 2A-2B. Recognition of a panel of variant peptides by PBL from an HIV- 

infected individual. 

[0061] FIG 4. Prediction of immunological conservation. Gag 271 variants and their 

binding are shown, along with the number of isolates that express each variant. 
Immunological recognition was predicted for each variant based on two different choices 
in the immxmizing peptide. On the right, the immunogenicity for each variant is shown. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

[0062] The invention can be better understood with reference to the following definitions: 

[0063] An "antigen" refers to a polypeptide encoded by the genome of an infectious agent, 

or other another source, but preferably an infectious agent in the present invention. 
Examples of HIV antigens include Env, Gag, Nef, Pol, Tat, Rev, Vif, Vpr, Vpu, pi 7, p24, 
p2, p7, pi, p6, Protease, RT, Integrase, and gpl60 (preferably Env, Gag, Nef, Pol, Tat, 
Rev, Vif, Vpr, Vpu). Examples of HBV antigens include Core, Env, and Pol. Examples 
of HCV antigens include Core, El, E2, Nsl, Ns2, Ns3, Ns4, and Ns5. Examples of HPV 
antigens include El, E2, E3, E4, E5, E6, E7, LI, and L2. Examples of Plasmodium 
falciparum antigens include CSP, SSP2, Expl, and LSAl. 

[0064] Throughout this disclosure, "binding data" results are often expressed in terms of "ICso's." 

ICso is the concentration of peptide in a binding assay at which 50% inhibition of binding of a 
reference peptide is observed. Given the conditions in which the assays are run limiting HLA 
proteins and labeled peptide concentrations), these values approximate Kd values. Assays for 
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determining binding are described in detail, e,g.y in PCT publications WO 94/20127 and WO 
94/03205, and other publications such Sidney et al.. Current Protocols in Immunology 18.3.1 
(1998); Sidney, et al, J. Immunol. 154:247 (1995); and Sette, et al, Mol. Immunol, 31:813 (1994). 
It should be noted that IC50 values can change, often dramatically, if the assay conditions are 
varied, and depending on the particular reagents used (e.g., HLA preparation, etc.). For example, 
excessive concentrations of HLA molecules will increase the apparent measured IC50 of a given 
ligand. 

[0065] Alternatively, binding is expressed relative to a reference peptide. Although as a particular 

assay becomes more, or less, sensitive, the ICso's of the peptides tested may change somewhat, the 
binding relative to the reference peptide will not significantly change. For example, in an assay 
run under conditions such that the IC50 of the reference peptide increases 10-fold, the IC50 values 
of the test peptides will also shift approximately 10-fold. Therefore, to avoid ambiguities, the 
assessment of whether a peptide is a good (i.e. high), intermediate, weak, or negative binder is 
generally based on its IC50, relative to the IC50 of a standard peptide. The Tables included in this 
application present binding data in a preferred biologically relevant form of IC50 nM. 

[0066] Binding may also be determined using other assay systems including those using: live 

cells (e.g., Ceppellini et al.. Nature 339:392 (1989); Christnick et al.. Nature 352:67 (1991); Busch 
et al.. Int. Immunol. 2:443 (1990); Hill et al, J, Immunol 147:189 (1991); del Guercio et al, J. 
Immunol. 154:685 (1995)), cell free systems using detergent lysates {e.g., Cerundolo et al, J. 
Immunol 21:2069 (1991)), immobilized purified MHC {e.g.. Hill et al, J. Immunol 152, 2890 
(1994); Marshall et al, J. Immunol 152:4946 (1994)), ELISA systems {e.g., Reay et al, EMBO J. 
11:2829(1992)), surface plasmon resonance {e.g.,¥J^\\Vo et al.,J. Biol Chem. 268:15425 (1993)); 
high flux soluble phase assays (Hammer et al, J. Exp. Med, 180:2353 (1994)), and measurement 
of class I MHC stabilization or assembly {e.g., Ljunggren et al. Nature 346:476 (1990); 
Schumacher et al. Cell 62:563 (1990); Townsend et al. Cell 62:285 (1990); Parker et al, J. 
Immunol 149:1896(1992)). 

[0067] As used herein, "high affinity" with respect to HLA class I molecules is defined as binding 

with an IC50 or Kd value, of 50 nM or less, "intermediate affinity" is binding with an IC50 or Kq 
value of between 50 and about 500 nM, weak affinity is binding with an IC50 or Kd value of 
between about 500 and about 5000 nM. "High affinity" with repect to binding to HLA class II 
molecules is defined as binding with an IC50 or Kd value of 100 nM or less; "intermediate affinity" 
is binding with an IC50 or Kd value of between about 100 and about 1000 nM. 

[0068] A "computer" or "computer system" generally includes: a processor and related computer 

programs; at least one information storage/retrieval apparatus such as a hard drive, a disk drive or 
a tape drive; at least one input apparatus such as a keyboard, a mouse, a touch screen, or a 
microphone; and display structure, such as a screen or a printer. Additionally, the computer may 
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include a communication channel in communication with a network. Such a computer may 

include more or less than what is listed above. 
[0069] "Cross-reactive binding" indicates that a peptide is bound by more than one HLA 

molecule; a synonym is degenerate binding, 
[0070] A "cryptic epitope" elicits a response by immunization with an isolated peptide, but the 

response is not cross-reactive in vitro when intact whole protein, which comprises the epitope, is 

used as an antigen. 

[0071] The term "derived" when used to discuss an epitope is a synonym for "prepared." A 

derived epitope can be isolated from a natural source, or it can be synthesized in accordance with 
standard protocols in the art. Synthetic epitopes can comprise artificial amino acids "amino acid 
mimetics," such as D isomers of natural occurring L amino acids or non-natural amino acids such 
as cyclohexylalanine. A derived/prepared epitope can be an analog of a native epitope. 

[0072] A "diluent" includes sterile liquids, such as water and oils, including those of petroleum, 

animal, vegetable or synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and 
the like. Water is a preferred diluent for pharmaceutical compositions. Saline solutions and 
aqueous dextrose and glycerol solutions can also be employed as diluents, particularly for 
injectable solutions. 

[0073] A "dominant epitope" is an epitope that induces an immune response upon immunization 

with a whole native antigen (see, e.g., Sercarz, et ai, Annu. Rev. Immunol. 11:729-766, 1993). 
Such a response is cross-reactive in vitro with an isolated peptide epitope. 

[0074] An "epitope" is the collective features of a molecule, such as primary, secondary and 

tertiary peptide structure, and charge, that together form a site recognized by an immunoglobulin, 
T cell receptor or HLA molecule. Alternatively, an epitope can be defined as a set of amino acid 
residues which is involved in recognition by a particular immunoglobulin, or in the context of T 
cells, those residues necessary for recognition by T cell receptor proteins and/or Major 
Histocompatibility Complex (MHC) receptors. Epitopes are present in nature, and can be 
isolated, purified or otherwise prepared/derived by humans. For example, epitopes can be 
prepared by isolation from a natural source, or they can be synthesized in accordance with standard 
protocols in the art. Synthetic epitopes can comprise artificial amino acids, "amino acid 
mimetics," such as D isomers of naturally-occurring L amino acids or non-naturally-occuring 
amino acids such as cyclohexylalanine. Throughout this disclosure, epitopes may be referred to in 
some cases as peptides. The variants of the invention are set forth in Tables 6-9 and Figures 1 A-4. 

[0075] It is to be appreciated that proteins or peptides that comprise a variant of the invention as 

well as additional amino acid(s) are still within the bounds of the invention. In certain 
embodiments, the peptide comprises a fragment of an antigen. A "fragment of an antigen" or 
"antigenic fragment" or simply "fragment" is a portion of an antigen which has 100% identity with 
a wild type antigen or naturally-ocurring variant thereof. The fragment may or may not comprise 
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an epitope of the invention. The fragment may be less than or equal to 600 amino acids, less than 
or equal to 500 amino acids, less than or equal to 400 amino acids, less than or equal to 250 amino 
acids, less than or equal to 100 amino acids, less than or equal to 85 amino acids, less than or equal 
to 75 amino acids, less than or equal to 65 amino acids, or less than or equal to 50 amino acids in 
length. In certain embodiments, a fragment is e.g., less than 101 or less than 51 amino acids in 
length, in any increment down to 5 amino acids in length. For example, the fragment may be 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 amino acids in length. 

[0076] In certain embodiments, there is a limitation on the length of a peptide of the invention. 

The embodiment that is length-limited occurs when the protein/peptide comprising an epitope of 
the invention comprises a region (i.e., a contiguous series of amino acids) having 100% identity 
with a native sequence. In order to avoid the definition of epitope from reading, e.g., on whole 
natural molecules, there is a limitation on the length of any region that has 100% identity with a 
native peptide sequence. Thus, for a peptide comprising an epitope of the invention and a region 
with 100% identity with a native peptide sequence, the region with 100% identity to a native 
sequence generally has a length of: less than or equal to 600 amino acids, often less than or equal 
to 500 amino acids, often less than or equal to 400 amino acids, often less than or equal to 250 
amino acids, often less than or equal to 100 amino acids, often less than or equal to 85 amino 
acids, often less than or equal to 75 amino acids, often less than or equal to 65 amino acids, and 
often less than or equal to 50 amino acids. In certain embodiments, an "epitope" of the invention 
is comprised by a peptide having a region with less than 5 1 amino acids that has 100% identity to a 
native peptide sequence, in any increment down to 5 amino acids. 

[00771 Accordingly, peptide or protein sequences longer than 600 amino acids are within the 

scope of the invention, so long as they do not comprise any contiguous sequence of more than 600 
amino acids that have 100% identity with a native peptide sequence. For any peptide that has five 
contiguous residues or less that correspond to a native sequence, there is no limitation on the 
maximal length of that peptide in order to fall within the scope of the invention. It is presently 
preferred that a peptide of the invention {e.g., a peptide comprising an epitope of the invention) be 
less than 600 residues long in any increment down to eight amino acid residues. 

[0078] A peptide epitope occurring with "high frequency" is one that occurs in at least 

30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, or at least 90% of 
the infectious agents in a population. A "high frequency" peptide epitope is one of the 
more common in a population, preferably the first most common, second most common, 
third most common, or foxirth most common in a population of variant peptide epitopes. 
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[0079] "Human Leukocyte Antigen" or "HLA" is a human class I or class II Major 

Histocompatibility Complex (MHC) protein {see, e.g., Stites, et al, IMMUNOLOGY, 8™ ED., Lange 
Publishing, Los Altos, CA (1994). 

[0080] An "HLA supertype or HLA family", as used herein, describes sets of HLA molecules 

grouped on the basis of shared peptide-binding specificities. HLA class I molecules that share 
somewhat similar binding affinity for peptides bearing certain amino acid motifs are grouped into 
such HLA supertypes. The terms HLA superfamily, HLA supertype family, HLA family, and 
HLA xx-like molecules (where "xx" denotes a particular HLA type), are synonyms. See Tables 1- 
4. 

[0081] As used herein, "high affinity" with respect to HLA class I molecules, is defined as binding 

with an IC50, or Kd value, of 50 nM or less; "intermediate affinity" is binding with an IC50 or Kd 
value of between about 50 and about 500 nM; "weak affinity" is binding with an IC50 or Kd value 
between about 500 and about 5000 nM. "High affinity" with respect to binding to HLA class II 
molecules is defined as binding with an IC50 or Kd value of 100 nM or less; "intermediate affinity" 
is binding with an IC50 or Kd value of between about 100 and about 1000 nM. See "binding data." 

[0082] An "IC50" is the concentration of peptide in a binding assay at which 50% inhibition of 

binding of a reference peptide is observed. Given the conditions in which the assays are run (/.e., 
limiting HLA proteins and labeled peptide concentrations), these values approximate Kd values. 
See "binding data." 

[0083] The terms "identical" or percent "identity," in the context of two or more peptide 

sequences or antigen fragments, refer to two or more sequences or subsequences that are the same 
or have a specified percentage of amino acid residues that are the same, when compared and 
aligned for maximum correspondence over a comparison window, as measured using a sequence 
comparison algorithm or by manual alignment and visual inspection. 

[0084] An "immunogenic" peptide or an "immunogenic" epitope or "peptide epitope" is a peptide 

that comprises an allele-specific motif or supermotif such that the peptide will bind an HLA 
molecule and induce a CTL and/or HTL response. Thus, immunogenic peptides of the invention 
are capable of binding to an appropriate HLA molecule and thereafter inducing a cytotoxic T 
lymphocyte (CTL) response, or a helper T lymphocyte (HTL) response, to the peptide. 

[0085] An "infectious agent" refers to a disease-causing microorganism, including viruses, 

bacteria, fungi, and protozoa against which a cellular immime response, preferably a CTL 
response, plays a role in acquired immunity. Examples of infectious agents include 
viruses such as human immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis 
C vims (HCV), human papillomma virus (HPV), Influenza virus, Dengue vims, Epstein- 
Barr vims, bacteria such as Mycobacterium tuberculosis and Chlamydia, fungi such as Candida 
albicans, Cryptococcus neoformans, Coccidoides spp., Histoplasma spp, and Aspergillus 
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fumigatis, protozoa such as Plasmodium spp., including P. falciparum, Trypanosoma spp., 
Schistosoma spp., Leishmania spp and the like. Preferred infectious agents include HIV, HBV, 
HCV, HPV, Epstein-Barr virus, Plasmodium falciparum. Influenza virus and Dengue 
virus. 

[0086] The phrases "isolated" or "biologically pure" refer to material which is substantially or 

essentially free from components which normally accompany the material as it is found in its 
native state. Thus, isolated peptides in accordance with the invention preferably do not contain 
materials normally associated with the peptides in their in situ environment. An "isolated" epitope 
refers to an epitope that does not include the whole sequence of the antigen or polypeptide from 
which the epitope was derived. Typically the "isolated" epitope does not have attached thereto 
additional amino acids that result in a sequence that has 100% identity with a native sequence. 
The native sequence can be a sequence such as a tumor-associated antigen from which the epitope 
is derived. Thus, the term "isolated" means that the material is removed from its original 
environment (e.g., the natural environment if it is naturally occurring). For example, a naturally- 
occurring polynucleotide or peptide present in a living animal is not isolated, but the same 
polynucleotide or peptide, separated from some or all of the coexisting materials in the natural 
system, is isolated. Such a polynucleotide could be part of a vector, and/or such a polynucleotide 
or peptide could be part of a composition, and still be "isolated" in that such vector or composition 
is not part of its natural environment. Isolated RNA molecules include in vivo or in vitro RNA 
transcripts of the DNA molecules of the present invention, and further include such molecules 
produced synthetically. 

[0087] "Major Histocompatibility Complex" or "MHC" is a cluster of genes that plays a role in 

control of the cellular interactions responsible for physiologic immune responses. In humans, the 
MHC complex is also known as the human leukocyte antigen (HLA) complex. For a detailed 
description of the MHC and HLA complexes, see, Paul, FUNDAMENTAL IMMUNOLOGY, 3"" 
Ed., Raven Press, New York (1993). 

[0088] The term "motif refers to a pattern of residues in an amino acid sequence of 

defined length, preferably a peptide of less than about 15 amino acids in length, or less 
than about 13 amino acids in length, usually from about 8 to about 13 amino acids {e.g., 8, 
9, 10, 11, 12, or 13) for a class I HLA motif and from about 6 to about 25 amino acids 
(eg., 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,21,22, 23, 24, or 25) for a class II 
HLA motif, which is recognized by a particular HLA molecule. Motifs are typically 
different for each HLA protein encoded by a given human HLA allele. These motifs often 
differ in their pattern of the primary and secondary anchor residues. See Tables 1-3. 

[0089] A "native" or a "wild type" sequence refers to a sequence found in nature. 
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[0090] A "negative binding residue" or "deleterious residue" is an amino acid which, if present at 

certain positions (typically not primary anchor positions) in a peptide epitope, results in decreased 
binding affinity of the peptide for the peptide's corresponding HLA molecule. 

[0091] The term "peptide" is used interchangeably with "oligopeptide" in the present specification 

to designate a series of residues, typically L-amino acids, connected one to the other, typically by 
peptide bonds between the a-amino and carboxyl groups of adjacent amino acids. 

[0092J A "PanDR binding" peptide or "PADRE®" peptide (Epimmune, San Diego, CA) is a 

member of a family of molecules that binds more than one HLA class II DR molecule. The 
pattern that defines the PADRE® family of molecules can be referred to as an HLA Class 11 
supermotif. A PADRE® molecule binds to HLA-DR molecules and stimulates in vitro and in vivo 
human helper T lymphocyte (HTL) responses. For a further definition of the PADRE® family, see 
copending application US serial Nos. 09/709,774, filed November 11, 2000; and 09/707,738, filed 
November 6, 2000; PCT publication Nos WO 95/07707, and WO 97/26784; U.S. Patent Nos. 
5,736,142 issued April 7, 1998; 5,679,640, issued October 21, 1997; and 6,413,935, issued July 2, 
2002. 

[0093] "Pharmaceutically acceptable" refers to a generally non-toxic, inert, and/or physiologically 

compatible composition or component of a composition. 

[0094] A "pharmaceutical excipient" or "excipient" comprises a material such as an adjuvant, a 

carrier, pH-adjusting and buffering agents, tonicity adjusting agents, wetting agents, preservatives, 
and the like. A "pharmaceutical excipient" is an excipient which is pharmaceutically acceptable. 

[0095] A "primary anchor residue" is an amino acid at a specific position along a peptide 

sequence which is understood to provide a contact point between the immunogenic peptide and the 
HLA molecule. One, two or three, primary anchor residues within a peptide of defined length 
generally defines a "motif for an immunogenic peptide. These residues are understood to fit in 
close contact with peptide binding grooves of an HLA molecule, with their side chains buried in 
specific pockets of the binding grooves themselves. In one embodiment of an HLA class I motif, 
the primary anchor residues are located at position 2 (firom the amino terminal position) and at the 
carboxyl terminal position of a peptide epitope in accordance with the invention. The primary 
anchor positions for each motif and supermotif of HLA Class I are set forth in Tables 1-2. For 
example, analog peptides can be created by altering the presence or absence of particular residues 
in these anchor positions. Such analogs are used to modulate the binding affinity of an epitope 
comprising a particular motif or supermotif. A "preferred primary anchor residue" is an 
anchor residue of a motif or supermotif that is associated with optimal binding. Preferred 
primary anchor residues are indicated in bold-face in Tables 1-2. A "tolerated primary 
anchor residue" is an anchor residue of a motif or supermotif that is associated with 
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binding to a lesser extent than a preferred residue. Tolerated primary anchor residues are 

indicated in italicized text in Tables 1-2. 
[0096] "Promiscuous recognition" by a TCR is where a distinct peptide is recognized by the 

various T cell clones in the context of various HLA molecules. Promiscuous binding by an HLA 

molecule is sjmonymous with cross-reactive binding. 
[0097] A "protective immune response" or "therapeutic immune response" refers to a CTL and/or 

an HTL response to an antigen derived from an antigen of an infectious agent, which in some way 

prevents or at least partially arrests disease symptoms, side effects or progression. The immune 

response may also include an antibody response which has been facilitated by the stimulation of 

helper T cells. 

[0098] By "ranking" the variants in a population of peptide epitopes is meant ordering 

each variant by its frequency of occurrance relative to the other variants. 

[0099] The term "residue" refers to an amino acid or amino acid mimetic incorporated into a 

peptide or protein by an amide bond or amide bond mimetic. 

[00100] A "secondary anchor residue" is an amino acid at a position other than a primary anchor 

position in a peptide which may influence peptide binding. A secondary anchor residue occurs at a 
significantly higher frequency amongst HLA-bound peptides than would be expected by random 
distribution of amino acids at a given position. A secondary anchor residue can be identified as a 
residue which is present at a higher frequency among high or intermediate affinity binding 
peptides, or a residue otherwise associated with high or intermediate affinity binding. The 
secondary anchor residues are said to occur at "secondary anchor positions." For example, analog 
peptides can be created by altering the presence or absence of particular residues in these 
secondary anchor positions. Such analogs are used to finely modulate the binding affinity of an 
epitope comprising a particular motif or supermotif. The terminology "fixed peptide" is generally 
used to refer to an analog peptide that has changes in primary anchore position; not secondary. 

[00101] A "subdominant epitope" is an epitope which evokes little or no response upon 

immunization with a whole antigen or a fragment of the whole antigen comprising a subdominant 
epitope and a dominant epitope, which comprise the epitope, but for which a response can be 
obtained by immunization with an isolated peptide, and this response (unlike the case of cryptic 
epitopes) is detected when whole antigen or a fragment of the whole antigen comprising a 
subdominant epitope and a dominant epitope is used to recall the response in vitro or in vivo, 

[00102] A "supermotif* is a peptide binding specificity shared by HLA molecules encoded by two 

or more HLA alleles. Preferably, a supermotif-bearing peptide is recognized with high or 
intermediate affinity (as defined herein) by two or more HLA antigens. 
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[00103] "Synthetic peptide" refers to a peptide that is abtained from a non-natural source, e.g., is 

man-made. Such peptides may be produced using such methods as chemical synthesis or 
recombinant DNA technology. "Synthetic peptides" include "fusion proteins." 

[00104] As used herein, a "vaccine" is a composition used for vaccination, e.g., for prophylaxis or 

therapy, that comprises one or more peptides of the invention. There are numerous embodiments 
of vaccines in accordance with the invention, such as by a cocktail of one or more peptides; one or 
more peptides of the invention comprised by a polyepitopic peptide; or nucleic acids that encode 
such peptides or polypeptides, e.g., a minigene that encodes a polyepitopic peptide. The "one or 
more peptides" can include any whole unit integer from 1-150, e.g., at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 65, 
70, 75, 80, 85, 90, 95, 100, 105, 1 10, 115, 120, 125, 130, 135, 140, 145, or 150 or more peptides of 
the invention. The peptides or polypeptides can optionally be modified, such as by lipidation, 
addition of targeting or other sequences. HLA class I-binding peptides of the invention can be 
linked to HLA class Il-binding peptides, e.g., a PADRE® universal HTL-bindind peptide, to 
facilitate activation of both cytotoxic T lymphocytes and helper T lymphocytes. Vaccines can 
comprise peptide pulsed antigen presenting cells, e.g., dendritic cells. 

[00105] A "variant of a peptide epitope" refers to a peptide that is identified fi-om a 

different viral strain at the same position in an aligned sequence, and that varies by one or 
more amino acids fi-om the parent peptide epitope. Examples of peptide epitope variants 
include those shown in Tables 6-9 and Figures 1 A-4. A "variant of an antigen" refers to 
an antigen that comprises at least one variant of a peptide epitope. Examples of antigen 
variants include those listed by sequence and/or accession number in Tables 10-22. A 
"variant of an infectious agent" refers to an infectious agent w^hose genome encodes at 
least one variant of an antigen. Variants of infectious agents are related viral, bacterial, 
fiinagl, or protozoan strains or isolates that vary in sequence but cause the same disease 
symptoms. Examples of infectious agent variants include HIV Clade A, B, and C 
subtypes, HBV subtypes adr, ayr, adv^, and ayw, HCV types 1, 2, 3, 4, 5, and 6, HPV 
strains 1-92 (preferably strains 16, 18, 31, 33, 45, 52, 56, and 58) (see Table 10, hsting 
accession numbers for the complete genome sequences of 167 HIV variants; Table 22, 
showing an alignment of the complete polyprotein sequences of 50 HCV variants) (see 
also. Human Retroviruses and AIDS 2000: A Compilation and Analysis of Nucleic Acid 
and Amino Acid Sequences, Kuiken CL, et al., Eds. Theoretical Biology and Biophysics 
Group, Los Alamos National Laboratory, Ix)S Alamos, NM). 
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[00106] The nomenclature used to describe peptides/proteins follows the conventional practice 

wherein the amino group is presented to the left (the N-terminus) and the carboxyl group to the 
right (the C-terminus) of each amino acid residue. When amino acid residue positions are referred 
to in a peptide epitope they are numbered in an amino to carboxyl direction with position one 
being the position closest to the amino terminal end of the epitope, or the peptide or protein of 
which it may be a part. In the formulae representing selected specific embodiments of the present 
invention, the amino- and carboxyl-terminal groups, although not specifically shown, are in the 
form they would assume at physiologic pH values, imless otherwise specified. In the amino acid 
structure formulae, each residue is generally represented by standard three letter or single letter 
designations. The L-form of an amino acid residue is represented by a capital single letter or a 
capital first letter of a three-letter symbol, and the D-form for those amino acids having D-forms is 
represented by a lower case single letter or a lower case three letter symbol. However, when three 
letter symbols or full names are used without capitals, they may refer to L amino acids. Glycine 
has no asymmetric carbon atom and is simply referred to as "Gly" or "G". The amino acid 
sequences of peptides set forth herein are generally designated using the standard single letter 
symbol. (A, Alanine; C, Cysteine; D, Aspartic Acid; E, Glutamic Acid; F, Phenylalanine; G, 
Glycine; H, Histidine; I, Isoleucine; K, Lysine; L, Leucine; M, Methionine; N, Asparagine; P, 
Proline; Q, Glutamine; R, Arginine; S, Serine; T, Threonine; V, Valine; W, Tryptophan; and Y, 
Tyrosine.) In addition to these symbols, "B"in the single letter abbreviations used herein 
designates a-amino butyric acid. In some embodiments, a-amino butyric acid may be replaced 
with cysteine. 



Acronyms used herein are as follows: 

APC: Antigen presenting cell 

CD3: Pan T cell marker 

CD4: Helper T lymphocyte marker 

CDS: Cytotoxic T lymphocyte marker 

CEA: Carcinoembryonic antigen (see, e.g., SEQ ID NO: 363) 

CTL: Cytotoxic T lymphocyte 

DC: Dendritic cells. DC fiinctioned as potent antigen presenting cells by stimulating 

cytokine release from CTL lines that were specific for a model peptide derived 
from hepatitis B virus. In vivo experiments using DC pulsed ex vivo with an HBV 
peptide epitope have stimulated CTL immune responses in vivo following delivery 
to naive mice. 

DLT: Dose-limiting toxicity, an adverse event related to therapy. 

DMSO: Dimethylsulfoxide 

ELISA: Enzyme-linked immunosorbant assay 

E:T: EffectoriTarget ratio 

G-CSF: Granulocyte colony-stimulating factor 

GM-CSF: Granulocyte-macrophage (monocyte)-colony stimulating factor 
HBV: Hepatitis B virus 

HER2/neu: A tumor associated antigen; c-erbB-2 is a synonym (see, e.g., SEQ ID NO: 364) 
HLA: Human leukocyte antigen 
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[00107] The following describes the peptides, nucleic acid molecules, compositions, and 

methods of the invention in more detail. 



Methods of Identifying Candidate Peptide Epitopes 



[00108] The present invention is directed to methods for selecting a variant of a peptide 

epitope which induces a CTL response against another variant(s) of the peptide epitope, by 
determining whether the variant comprises only conserved residues, as defined herein, at 
non-anchor positions in comparison to the other variant(s). 

[00109] In some embodiments, antigen sequences from a population of an infectious agent, 

said antigens comprising variants of a peptide epitope, are optionally aligned (manually or 
by computer) along their length, preferably their full length. Variant(s) of a peptide 
epitope (preferably naturally occurring variants), each 8-11 amino acids in length and 
comprising the same MHC class I supermotif or motif, are identified manually or with the 
aid of a computer. In some embodiments, a variant is optionally chosen which comprises 
preferred anchor residues of said motif and/or which occurs with high frequency within 
the population of variants. In other embodiments, a variant is randomly chosen. The 
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randomly or otherwise chosen variant is compcired to from one to all the remaining 
variant(s) to determine whether it comprises only conserved residues in the non-anchor 
positions relative to from one to all the remaining variant(s). 
[00110] The present invention is also directed to variants identified by the methods above; 

peptides comprising such variants; nucleic acids encoding such variants and peptides; cells 
comprising such variants, and/or peptides, and/or nucleic acids; compositions comprising 
such variants, and/or peptides, and/or nucleic acids, and/or cells; as well as therapeutic and 
diagnostic methods for using such variants, peptides, nucleic acids, cells, and 
compositions. 

[00111] In some embodiments, the invention is directed to a method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, variants of 
a peptide epitope 8-11 amino acids in length, each variant comprising 
primary anchor residues of the same HLA class I binding motif; and 

b) determining whether one of said variants comprises only conserved 
non-anchor residues in comparison to at least one remaining variant, 
thereby identifying a candidate peptide epitope. 

[00112] In some embodiments, (b) comprises identifying a variant which comprises only 

conserved non- anchor residues in comparison to at least 25%, at least 50%, at least 75%, 
at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% of the 
remaining variants. 

[00113] In some embodiments, the invention is directed to a method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, variants of 
a peptide epitope 8-11 amino acids in length, each variant comprising 
primary anchor residues of the same HLA class I binding motif; 

b) determining whether each of said variants comprises conserved, semi- 
conserved or non-conserved non-anchor residues in comparison to each 
of the remaining variants; and 

c) identifying a variant which comprises only conserved non-anchor 
residues in comparison to at least one remaining variant. 
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[00114] In some embodiments, (c) comprises identifying a variant which comprises only 

conservative non-anchor residues in comparison to at least 25%, at least 50%, at least 
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% 
of the remaining variants, 

[00115] In some embodiments, the invention is directed to a method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a 
population of variants of a peptide epitope 8-11 amino acids in length, 
each peptide epitope comprising primary anchor residues of the same 
HLA class I binding motif; 

b) choosing a variant selected from the group consisting of: 

i) a variant which comprises preferred primary anchor residues 
of said motif; and 

ii) a variant which occurs with high frequency within the 
population of variants; and 

c) determining whether the variant of (b) comprises only conserved non- 
anchor residues in comparison to at least one remaining variant, thereby 
identifying a candidate peptide epitope. 

[00116] In some embodiments, (c) comprises identifying a variant which comprises only 

conservative non-anchor residues in comparison to at least 25%, at least 50%, at least 
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% 
of the remaining variants. 

[00117] In some embodiments, the invention is directed to method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a 
population of variants of a peptide epitope 8-11 amino acids in length, 
each peptide epitope comprising primary anchor residues of the same 
HLA class I binding motif; 

b) choosing a variant selected frpm the group consisting of: 

i) a variant which comprises preferred primary anchor residues of 
said motif; and 
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ii) a variant which occurs with high frequency within the 
population of variants; and 

c) determining whether the variant of (b) comprises conserved, semi- 
conserved or non-conserved non-anchor residues in comparison to each 
of the remaining variants; and 

d) identifying a variant which comprises only conserved non-anchor 
residues in comparison to at least one remaining variant. 



[00118] In some embodiments, (d) comprises identifying a variant which comprises only 

conservative non-anchor residues in comparison to at least 25%, at least 50%, at least 

75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% 

of the remaining variants. 
[00119] In some embodiments, (a) comprises aligning the sequences of said antigens. 

[00120] In some embodiments, (b) comprises comprises choosing a variant which 

comprises preferred primary anchor residues of said motif. 
[00121] In some embodiments, (b) comprises comprises choosing a variant which occurs 

with high frequency within said population. 
[00122] In some embodiments, (b) comprises ranking said variants by frequency of 

occurrence within said population. 
[00123] In some embodiments, (b) comprises choosing a variant which comprises 

preferred primary anchor residues of said motif and which occvirs with high frequency 

within said population. 

[00124] In some embodiments, (b) comprises ranking said variants by frequency of 

occurrence within said population. 
[00125] In some embodiments, the identified variant comprises the fewest conserved 

anchor residues in comparison to each of the remaining variants. 
[00126] In some embodiments, the remaining variants comprise 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 27, 28, 30, 35, 40, 45, 50, 

55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 

220, 240, 260, 280, or 300 variants. 
[00127] In some embodiments, the infectious agent is selected from the group consisting 

of: HIV, HBV, HCV, HPV, Plasmodium falciparum. Influenza virus, and Dengue virus, 

Epstein-Barr virus, Mycobacterium tuberculosis. Chlamydia, Candida albicans, Cryptococcus 
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neoformans, Coccidoides spp., Histoplasma spp, Aspergillus fumigatis, Plasmodium spp., 

Trypanosoma spp,. Schistosoma spp,, and Leishmania spp, 
[00128] In some embodiments, the infectious agent is selected from the group consisting 

of: HIV, HBV, HCV, HPV, Plasmodium falciparum. Influenza viras, and Dengue virus. 
[00129] In some embodiments, the infectious agent is HIV and the antigen is selected from 

the group consisting of: Gag, Env, Pol, Nef, Rev, Tat, Vif, Vpr, and Vpu. 
[00130] In some embodiments, the infectious agent is HBV and the antigen is selected from 

the group consisting of: Pol, Env, Core, and NSl/Env2. 
[00131] In some embodiments, the infectious agent is HCV and the antigen is selected from 

the group consisting of: Core, El, E2, NSl, NS2, NS3, NS4, and NS5. 
[00132] In some embodiments, the infectious agent is HPV and the antigen is selected from 

the group consisting of: El, E2, E3, E4, E5, E6, E7, LI, and L2. 
[00133] In some embodiments, the infectious agent is Plasmodium falciparum and the 

antigen is selected from the group consisting of: CSP, SSP2, EXPl, LSAl. 
[00134] In some embodiments, the selected variant and the at least one remaining variant 

comprise different primary anchor residues of the same motif or supermotif. 
[00135] In some embodiments, the motif or supermotif is selected from the group 

consisting of those in Tables 1-2. 
[00136] In some embodiments, the conserved non-anchor residues are at any of positions 3- 

7 of said variant. 

[00137] In some embodiments, the variant comprises only 1-3 conserved non-anchor 

residues compared to at least one remaining variant. 
[00138] In some embodiments, the variant comprises only 1-2 conserved non-anchor 

residues compared to at least one remaining variant. 
[00139] In some embodiments, the variant comprises only 1 conserved non-anchor residue 

compared to at least one remaining variant. 
[00140] In some embodiments, the infectious agent is HPV, and fiirther wherein, the HPV 

infectious agent is selected from the group consisting of HPV strains 16, 18, 31, 33, 45, 

52, 56, and 58. 

[00141] In some embodiments, the variants are a population of naturally occurring variants. 

[00142] Optional Alignment. Optionally, antigen sequences, either fiiU-length or partial, 

may be aligned mannually or by computer. Convenient computer programs for aligning 
multiple sequences include Omiga, Oxford software, version 1.1.3, using ClustalW 
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alignment, using an open gap penalty of 10.0, extend gap penalty of 0.05, and delay 
divergent sequences of 40.0 (See, e.g.. Table 21); and BLASTP 2.2.5 (Nov-16-2002) 
(Altschul, S.F., et al.. Nucleic Acids Res. 25:3389-3402 (1997)) using a cutoff = 3e-88 (to 
select human sequences) (see, e.g.. Table 20). Altematively, alignments may be obtained 
through publicly available sources such as published joumal articles and published patent 
documents or as disclosed herein (see, e.g., Tables 10-22). 

[00143] HLA Class I Motifs Indicative of CTL Inducing Peptide Epitopes. A large 

fraction of HLA class I and class II molecules can be classified into a relatively few 
supertypes, each respective supertype characterized by largely overlapping peptide 
binding repertoires, and consensus structures of the main peptide binding pockets. Thus, 
peptides of the present invention are preferably identified by the primary residues of any 
one of several HLA-specific amino acid motifs, or if the presence of the motif corresponds 
to the ability to bind several allele-specific HLA antigens, a supermotif {see, e.g.^ Tables 
1-2). The preferred primary residues are indicated in bold, while the tolerated primary 
residues are indicated by italics. 

[00144] The primary anchor residues of the HLA class I peptide epitope supermotifs and 

motifs are summarized in Tables 1-2. Preferred primary anchors are shown in bold, while 
tolerated primary anchors are shown in italics. Primary and secondary anchor positions 
for HLA Class I are summarized in Table 3. Allele-specific HLA molecules that fall 
within the various HLA class I supertypes are listed in Table 4. In some cases, patterns of 
amino acid residues are present in both a motif and a supermotif. The relationship of a 
particular motif and any related supermotif is indicated in the description of the individual 
motifs. 

[00145] Thus, the peptide motifs and supermotifs described below, and summarized in 

Tables 1-2, provide guidance for the identification and use of peptide epitopes comprising 
primary anchor residues of motifs or supermotifs in accordance with the invention. 

[00146] Allele-specific HLA molecules that comprise HLA class I supertype families are 

listed in Table 4. 

[00147] HLA-Al supermotif. The HLA-Al supermotif is characterized by the presence in 

peptide ligands of a small (T or S) or hydrophobic (L, I, V, or M) primary anchor residue 
in position 2, and an aromatic (Y, F, or W) primary anchor residue at the C-terminal 
position of the epitope. The corresponding family of HLA molecules that bind to the Al 
supermotif (i.e., the HLA-Al supertype) is comprised of at least A*0101, A*2601, 
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A*2602, A*2501, and A*3201 {see, e.g., DiBrino, M. et al, J. Immunol 151:5930, 1993; 
DiBrino, M. etal^ J. Immunol 152:620, 1994; Kondo, A. et al, Immunogenetics 45:249, 
1997). Other allele-specific HLA molecules predicted to be members of the Al 
superfamily are shown in Table 4. Peptides binding to each of the individual HLA 
proteins can be modulated by substitutions at primary and/or secondary anchor positions, 
preferably choosing respective residues specified for the supermotif. 

[00148] HLA-A2 supermotif. Primary anchor specificities for allele-specific HLA-A2.1 

molecules {see, e.g., Falk et al. Nature 351:290-296, 1991; Hunt et al. Science 255:1261- 
1263, 1992; Parker et al, J. Immunol 149:3580-3587, 1992; Ruppert et al. Cell 74:929- 
937, 1993) and cross-reactive binding among HLA-A2 and -A28 molecules have been 
described. {See, e.g., Fruci et al. Human Immunol 38:187-192, 1993; Tanigaki et al. 
Human Immunol 39:155-162, 1994; Del Guercio et al, J. Immunol 154:685-693, 1995; 
Kast et al, J, Immunol 152:3904-3912, 1994 for reviews of relevant data.) These primary 
anchor residues define the HLA-A2 supermotif; which presence in peptide ligands 
corresponds to the abihty to bind several different HLA-A2 and -A28 molecules. The 
HLA-A2 supermotif comprises peptide ligands with L, I, V, M, A, T, or Q as a primary 
anchor residue at position 2 and L, I, V, M, A, or T as a primary anchor residue at the C- 
terminal position of the epitope. 

[00149] The corresponding family of HLA molecules {Le., the HLA-A2 supertype that 

binds these peptides) is comprised of at least: A*0201, A*0202, A*0203, A*0204, 
A*0205, A*0206, A*0207, A*0209, A*0214, A*6802, and A*6901. Other allele-specific 
HLA molecules predicted to be members of the A2 superfamily are shown in Table 4. As 
explained in detail below, binding to each of the individual allele-specific HLA molecules 
can be modulated by substitutions at the primary anchor and/or secondary anchor 
positions, preferably choosing respective residues specified for the supermotif. 

[00150] The motifs comprising the primary anchor residues V, A, T, or Q at position 2 and 

L, I, V, A, or T at the C-terminal position are those most particularly relevant to the 
invention claimed herein. 

[00151] HLA- A3 supermotif. The HLA- A3 supermotif is characterized by the presence in 

peptide ligands of A, L, I, V, M, S, or, T as a primary anchor at position 2, and a positively 
charged residue, R or K, at the C-terminal position of the epitope, e.g., in position 9 of 9- 
mers {see, e.g., Sidney et al. Hum. Immunol 45:79, 1996). Exemplary members of the 
corresponding family of HLA molecules (the HLA-A3 supertype) that bind the A3 
supermotif include at least A*0301, A*1101, A*3101, A*3301, and A*6801. Other allele- 
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specific HLA molecules predicted to be members of the A3 supertype are shown in Table 
4. As explained in detail below, peptide binding to each of the individual allele-specific 
HLA proteins can be modulated by substitutions of amino acids at the primary and/or 
secondary anchor positions of the peptide, preferably choosing respective residues 
specified for the supermotif. 

[00152] HLA-A24 supermotif. The HLA-A24 supermotif is characterized by the presence 

in peptide ligands of an aromatic (F, W, or Y) or hydrophobic aliphatic (L, I, V, M, or T) 
residue as a primary anchor in position 2, and Y, F, W, L, I, or M as primary anchor at the 
C-terminal position of the epitope {see, e.g., Sette and Sidney, Immunogenetics, in press, 
1999). The corresponding family of HLA molecules that bind to the A24 supermotif {i.e., 
the A24 supertype) includes at least A*2402, A*3001, and A*2301. Other allele-specific 
HLA molecules predicted to be members of the A24 supertype are shown in Table 4. 
Peptide binding to each of the allele-specific HLA molecules can be modulated by 
substitutions at primary and/or secondary anchor positions, preferably choosing respective 
residues specified for the supermotif. 

[00153] HLA-B7 supermotif. The HLA-B7 supermotif is characterized by peptides 

bearing proline in position 2 as a primary anchor, and a hydrophobic or aliphatic amino 
acid (L, I, V, M, A, F, W, or Y) as the primary anchor at the C-terminal position of the 
epitope. The corresponding family of HLA molecules that bind the B7 supermotif {i.e., 
the HLA-B7 supertype) is comprised of at least twenty six HLA-B proteins including: 
B*0702, B*0703, B*0704, B*0705, B*1508, B*3501, B*3502, B*3503, B*3504, B*3505, 
B*3506, B*3507, B*3508, B*5101, B*5102, B*5103, B*5104, B*5105, B*5301, B*5401, 
B*5501, B*5502, B*5601, B*5602, B*6701, and B*7801 {see, e.g., Sidney, et al, J, 
Immunol 154:247, 1995; Barber, et al, Curr. Biol 5:179, 1995; Hill, et al. Nature 
360:434, 1992; Rammensee, et ai, Immunogenetics 41:178, 1995 for reviews of relevant 
data). Other allele-specific HLA molecules predicted to be members of the B7 supertype 
are shown in Table 4. As explained in detail below, peptide binding to each of the 
individual allele-specific HLA proteins can be modulated by substitutions at the primary 
and/or secondary anchor positions of the peptide, preferably choosing respective residues 
specified for the supermotif. 

[00154] HLA-B27 supermotif. The HLA-B27 supermotif is characterized by the presence 

in peptide ligands of a positively charged (R, H, or K) residue as a primary anchor at 
position 2, and a hydrophobic (F, Y, L, W, M, I, A, or V) residue as a primary anchor at 
the C-terminal position of the epitope {see^ e.g., Sidney and Sette, Immunogenetics^ in 



36 



press, 1999). Exemplary members of the corresponding family of HLA molecules that 
bind to the B27 supermotif {i.e., the B27 supertype) include at least B*140I, B*1402, 
B*1509, B*2702, B*2703, B*2704, B*2705, B*2706, B*3801, B*3901, B*3902, and 
B*7301. Other allele-specific HLA molecules predicted to be members of the B27 
supertype are shown in Table 4. Peptide binding to each of the allele-specific HLA 
molecules can be modulated by substitutions at primary and/or secondary anchor 
positions, preferably choosing respective residues specified for the supermotif. 

[00155] HLA-B44 supermotif. The HLA-B44 supermotif is characterized by the presence 

in peptide ligands of negatively charged (D or E) residues as a primary anchor in position 
2, and hydrophobic residues (F, W, Y, L, I, M, V, or A) as a primary anchor at the C- 
terminal position of the epitope {see, e.g., Sidney et al., Immunol Today 17:261, 1996). 
Exemplary members of the corresponding family of HLA molecules that bind to the B44 
supermotif (z.e., the B44 supertype) include at least: B*1801, B*1802, B*3701, B*4001, 
B*4002, B*4006, B*4402, B*4403, and B*4006. Peptide binding to each of the allele- 
specific HLA molecules can be modulated by substitutions at primary and/or secondary 
anchor positions; preferably choosing respective residues specified for the supermotif. 

[00156] HLA-B58 supermotif. The HLA-B58 supermotif is characterized by the presence 

in peptide ligands of a small aliphatic residue (A, S, or T) as a primary anchor residue at 
position 2, and an aromatic or hydrophobic residue (F, W, Y, L, I, V, M, or A) as a 
primary anchor residue at the C-terminal position of the epitope {see, e.g., Sidney and 
Sette, Immunogenetics, in press, 1999 for reviews of relevant data). Exemplary members 
of the corresponding family of HLA molecules that bind to the B58 supermotif {i.e., the 
B58 supertype) include at least: B*1516, B*1517, B*5701, B*5702, and B*5801. Other 
allele-specific HLA molecules predicted to be members of the B58 supertype are shown in 
Table 4. Peptide binding to each of the allele-specific HLA molecules can be modulated 
by substitutions at primary and/or secondary anchor positions, preferably choosing 
respective residues specified for the supermotif. 

[00157] HLA-B62 supermotif. The HLA-B62 supermotif is characterized by the presence 

in peptide ligands of the polar aliphatic residue Q or a hydrophobic aliphatic residue (L, V, 
M, I, or P) as a primary anchor in position 2, and a hydrophobic residue (F, W, Y, M, I, V, 
L, or A) as a primary anchor at the C-terminal position of the epitope {see, e.g., Sidney 
and Sette, Immunogenetics, in press, 1999). Exemplary members of the corresponding 
family of HLA molecules that bind to the B62 supermotif (i.e., the B62 supertype) include 
at least: B*1501, B*1502, B*1513, and B5201. Other allele-specific HLA molecules 
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predicted to be members of the B62 supertype are shown in Table 4. Peptide binding to 
each of the allele-specific HLA molecules can be modulated by substitutions at primary 
and/or secondary anchor positions, preferably choosing respective residues specified for 
the supermotif. 

[00158] HLA-Al motif. The HLA-Al motif is characterized by the presence in peptide 

Ugands of T, S, or M as a primary anchor residue at position 2 and the presence of Y as a 
primary anchor residue at the C-terminal position of the epitope. An alternative allele- 
specific Al motif is characterized by a primary anchor residue at position 3 rather than 
position 2. This motif is characterized by the presence of D, E, A, or S as a primary 
anchor residue in position 3, and a Y as a primary anchor residue at the C-terminal 
position of the epitope {see^ e.g., DiBrino et al, J. Immunol., 152:620, 1994; Kondo et al., 
Immunogenetics 45:249, 1997; and Kubo et al.^J. Immunol 152:3913, 1994 for reviews of 
relevant data). Peptide binding to HLA Al can be modulated by substitutions at primary 
and/or secondary anchor positions, preferably choosing respective residues specified for 
the motif. 

[00159] Those epitopes comprising T, S, or M at position 2 and Y at the C-terminal 

position are also HLA-Al supermotif-bearing peptide epitopes, as these residues are a 
subset of the Al supermotif primary anchors. 

[00160] HLA-A*0201 motif. An HLA-A2*0201 motif was determined to be characterized 

by the presence in peptide ligands of L or M as a primary anchor residue in position 2, and 
L or V as a primary anchor residue at the C-terminal position of a 9-residue peptide {see., 
e.g., Falk et al.. Nature 351:290-296, 1991) and was further found to comprise an I at 
position 2 and I or A at the C-terminal position of a nine amino acid peptide (see, e.g.. 
Hunt et al.. Science 255:1261-1263, March 6, 1992; Parker et al, J. Immunol 149:3580- 
3587, 1992). The A*0201 allele-specific motif has also been defined by the present 
inventors to additionally comprise V, A, T, or Q as a primary anchor residue at position 2, 
and M or T as a primary anchor residue at the C-terminal position of the epitope {see, e.g., 
Kast et al, J. Immunol 152:3904-3912, 1994). Thus, the HLA-A*0201 motif comprises 
peptide ligands with L, I, V, M, A, T, or Q as primary anchor residues at position 2 and L, 
I, V, M, A, or T as a primary anchor residue at the C-terminal position of the epitope. The 
preferred and tolerated residues that characterize the primary anchor positions of the HLA- 
A*0201 motif are identical to the residues describing the A2 supermotif. (For reviews of 
relevant data, see, e.g., Del Guercio et al, J. Immunol 154:685-693, 1995; Ruppert et al. 
Cell 74:929-937, 1993; Sidney et al, Immunol Today 17:261-266, 1996; Sette and 
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Sidney, Curr. Opin. in Immunol 10:478-482, 1998). Secondary anchor residues that 
characterize the A*0201 motif have additionally been defined {see, e.g., Ruppert et al. 
Cell 74:929-937, 1993). These are shown in Table 3. Peptide binding to HLA-A*0201 
molecules can be modulated by substitutions at primary and/or secondary anchor 
positions, preferably choosing respective residues specified for the motif. 

[00161] HLA-A3 motif. The HLA-A3 motif is characterized by the presence in peptide 

ligands of L, M, V, I, S, A, T, F, C, G, or D as a primary anchor residue at position 2, and 
the presence of K, Y, R, H, F, or A as a primary anchor residue at the C-terminal position 
of the epitope {see, e.g., DiBrino et aL, Proc. Natl. Acad, Sci USA 90:1508, 1993; and 
Kubo et al, J. Immunol 152:3913-3924, 1994). Peptide binding to HLA-A3 can be 
modulated by substitutions at primary and/or secondary anchor positions, preferably 
choosing respective residues specified for the motif. 

[00162] The A3 supermotif primary anchor residues comprise a subset of the A3- and Al 1- 

allele specific motif primary anchor residues. 

[00163] HLA-All motif. The HLA-Al 1 motif is characterized by the presence in peptide 
Ugands of V, T, M, L, I, S, A, G, N, C, D, or F as a primary anchor residue in position 2, 
and K, R, Y, or H as a primary anchor residue at the C-terminal position of the epitope 
{see, e.g., Zhang et al, Proc. Natl Acad. Sci USA 90:2217-2221, 1993; and Kubo et al, J. 
Immunol 152:3913-3924, 1994). Peptide binding to HLA-All can be modulated by 
substitutions at primary and/or secondary anchor positions, preferably choosing respective 
residues specified for the motif. 

[00164] There is extensive overlap between the A3 and All motif primary anchor 

specificities. 

[00165] HLA-A24 motif. The HLA-A24 motif is characterized by the presence in peptide 

ligands of Y, F, W, or M as a primary anchor residue in position 2, and F, L, I, or W as a 
primary anchor residue at the C-terminal position of the epitope {see, e.g., Kondo et al, J. 
Immunol 155:4307-4312, 1995; and Kubo et al, J. Immunol 152:3913-3924, 1994). 
Peptide binding to HLA-A24 molecules can be modulated by substitutions at primary 
and/or secondary anchor positions; preferably choosing respective residues specified for 
the motif. 

[00166] The primary anchor residues characterizing the A24 allele-specific motif comprise 

a subset of the A24 supermotif primary anchor residues. 
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[00167] Computer or Manual Screening. Peptides bearing HLA Class I or Class II 
supermotifs or motifs may be identified by computer searches or manually, e.g., as 
follows. In utilizing computer screening to identify peptide epitopes, a protein sequence or 
translated sequence may be analyzed using software developed to search for motifs, for 
example the "FINDPATTERNS' program (Devereux, et al Nucl Acids Res. 12:387-395, 
1984) or MotifSearch 1.4 software program (D. Brown, San Diego, CA) to identify 
potential peptide sequences containing appropriate HLA binding motifs. The identified 
peptides can be scored using customized polynomial algorithms to predict their capacity to 
bind specific HLA class I or class II alleles. As appreciated by one of ordinary skill in the 
art, a large array of computer programming software and hardware options are available in 
the relevant art which can be employed to implement the motifs in order to evaluate (e.g., 
without limitation, to identify epitopes, identify epitope concentration per peptide length, 
or to generate analogs) known or unknown peptide sequences. 

[00168] Translated antigen protein sequences may be analyzed using a text string search 
software program, e.g., MotifSearch 1.4 (D. Brovm, San Diego) to identify potential 
peptide sequences containing appropriate HLA binding motifs; altemative programs are 
readily produced in accordance with information in the art in view of the motif7supermotif 
disclosure herein. Furthermore, such calculations can be made mentally. 

[00169] Identified supermotif or motif sequences may be scored using polynomial 

algorithms to predict their capacity to bind to specific HLA-Class I or Class II molecules. 
These polynomial algorithms take into account both extended and refined motifs (that is, 
to account for the impact of different amino acids at different positions), and are 
essentially based on the premise that the overall affinity (or AG) of peptide-HLA molecule 
interactions can be approximated as a linear polynomial function of the type: 

"AG" = ai/ X a2, x aa, x a„, 

where ay, is a coefficient which represents the effect of the presence of a given amino acid 
(/) at a given position (/) along the sequence of a peptide of n amino acids. The crucial 
assumption of this method is that the effects at each position are essentially independent of 
each other (i.e., independent binding of individual side-chains). When residue j occurs at 
position i in the peptide, it is assumed to contribute a constant amount Ji to the fi-ee energy 
of binding of the peptide irrespective of the sequence of the rest of the peptide. This 
assumption is justified by studies fi:om our laboratories that demonstrated that peptides are 
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bound to MHC and recognized by T cells in essentially an extended conformation (data 
omitted herein). 

[00170] The method of derivation of specific algorithm coefficients has been described in 

Gulukota et al., J, MoL Biol 267:1258-126, 1997; (see also Sidney et al. Human 
ImmunoL 45:79-93, 1996; and Southwood et al, J. Immunol 160:3363-3373, 1998). 
Briefly, for all i positions, anchor and non-anchor alike, the geometric mean of the average 
relative binding (ARB) of all peptides carrying y is calculated relative to the remainder of 
the group, and used as the estimate of y,-. For Class n peptides, if multiple alignments are 
possible, only the highest scoring alignment is utilized, following an iterative procedure. 
To calculate an algorithm score of a given peptide in a test set, the ARB values 
corresponding to the sequence of the peptide are multiplied. If this product exceeds a 
chosen threshold, the peptide is predicted to bind. Appropriate thresholds are chosen as a 
function of the degree of stringency of prediction desired. 

[00171] Additional methods to identify preferred peptide sequences, which also make use 

of specific motifs, include the use of neural networks and molecular modeling programs 
{see, e.g., Milik et al. Nature Biotechnology 16:753, 1998; Altuvia et al. Hum. Immunol 
58:1, 1997; Altuvia et al, J. Mol Biol 249:244, 1995; Buus, S, Curr. Opin. Immunol 
11:209-213, 1999; Brusic, V. et al, Bioinformatics 14:121-130, 1998; Parker et al, J. 
Immunol 152:163, 1993; Meister et al. Vaccine 13:581, 1995; Hammer et al, J. Exp. 
Med. 180:2353, 1994; Stwmiolo et al. Nature Biotechnol 17:555 1999). 



[00172] Conserved, Semi-conserved, and Non-conserved Non-anchor Residues. The 

determination of non-anchor residues as being conserved (conservative) or semi-conserved 
(semi-conservative) or non-conserved (non-conservative) in comparison to the non-anchor 
poitions of fi-om one to all of the remaining variant(s) is defined by as follows, the results 
of which are summarized in Table 5. 

[00173] Table 5 shows the similarity assignments between any given amino acid pair so 

that a given amino acid substitution could be characterized as being a (conservative) or 
semi-conserved (semi-conservative) or non-conserved (non-conservative) residue. 

[00174] The degree of similarity between amino acid pairs was quantified by averaging, for 

each amino acid pair, the rank coefficient scores for PAM250, hydrophobicity, and side 
chain volume as described below. Based on the average values of these composite 
rankings. Table 5 shows each pair to be conserved, semi-conserved or non-conserved. 
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[00175] The Dayhoff PAM250 score (Dayhoff, M.O., et aL, Atlas of Protein Sequence and 

Structure, Vol. 5, suppL3. (1978) M.O. Dayhoff, ed. National Biomedical Research 
Foundation, Washington DC, p. 345; Creighton, T.E., Proteins: structures and molecular 
properties (1993) (2nd edition) W.H. Freeman and Company, NY; is a commonly utilized 
protein alignment scoring matrix which measures the percentage of acceptable point 
mutations (PAM) within a defined time fi*ame. The fi^equencies of these mutations are 
different fi-om what would be expected from the probability of random mutations, and 
presumably reflect a bias due to the degree of physical and chemical similarity of the 
amino acid pair involved in the substitution. To obtain a score of amino acid similarity 
that could be standardized with other measures of similarity, the PAM250 scores were 
converted to a rank value, where 1 indicates the highest probability of being an accepted 
mutation. 

[00176] The most commonly utilized scales to represent the relative hydrophobicity of the 
20 natiu-ally occurring amino acids (Comette, J., et al, J. Mol BioL (1987) 195:659) are 
those developed on the basis of experimental data by Kyte and Doolittle (Kyte, J. and R.F. 
Doolittle, y. Mol Biol (1982) 157:105), and by Fauchere and PHska (Fauchere, J. and V. 
Pliska, Eur. J. Med. Chem. ( 1983) 18:369). The Kyte/Doolittle scale measures the 
HiO/organic solvent partition of individual amino acids. Because it considers the position 
of amino acids in folded proteins, it may most accurately reflect native hydrophobicity in 
the context of proteins. The Fauchere/Pliska scale measures the octanol/H20 partitioning 
of N-acetyl amino acid amides, and most accurately reflects hydrophobicity in the context 
of denatured proteins and/or small synthetic peptides. To obtain scores for 
hydrophobicity, each amino acid residue was ranked on both the Kyte/Doolittle and 
Fauchere/Pliska hydrophobicity scales. An average rank between the two scales was 
calculated and the average difference in hydrophobicity for each pair was calculated. 

[00177] Finally, for calculating amino acid side-chain volume, the partial volume in 
solution obtained by noting the increase in volume of water after adding either one 
molecule or one gram of amino acid residue was considered (Zamyatnin, A. A., Ann, Rev. 
Biophys. Bioeng, (1984) 13:145; Zamyatnin, A.A., Prog, Biophys. Mol Biol (1972) 
24:107). The absolute difference in the partial volume of each possible pairing of the 20 
naturally occurring amino acids was calculated and ranked, where 1 indicated residues 
with the most similar volumes, and 20 the most dissimilar. 

[00178] Thus, by consulting Table 5, one can determine whether a residue in a variant is 

considered to be conserved, semi-conserved, or non-conserved in comparison to a residue 
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in another variant(s). The residue of the parent variant (randomly or otherwise chosen 
variant) is shown across the top of Table 5, and the residue of the variant(s) it is compared 
with is shown below the parent residue. 
[00179] As shown in Table 5, each of the amino acids shown across the top of the table 

bears a nimierically defined relationship to the remaining 19 genetically encoded amino 
acids. The lower the index, the higher the conservation; the same amino acid will have a 
similarity assignment of 1.0; maximally different amino acids will have similarity 
assignments approaching 20. Using the method set forth above, amino acids which are not 
gene-encoded can also be assigned similarity indices and can be classified with respect to 
any natively occurring amino acid as conserved (conservative) or semi-conserved (semi- 
conservative) or non-conserved (non-conservative). 

Variant Peptide Epitopes 

[00180] In some embodiments, the invention is directed to an isolated peptide comprising or 

consisting of a variant. In some embodiments, the invention is directed to an isolated 
polynucleotide encoding such a peptide. 

[00181] The isolated variants of the invention are all class I binding peptides, i.e., CTL peptides. 

In particular, the variants of the invention comprise a motif or supermotif, as described above. 
Variants of the invention are those set forth in Tables 6-9 and Figures lA-4 (SEQ ID Nos: 1,2, 9- 
13, 15,16,18-26, 56-60, 69, 71, 72, 74,77-89, 91-96,99-101, 103, 105, 108, 109, 112-117, 119, 
120, 123-127, 129, 130, 132, 133, 136-142, 145-152, 154-158, 160-165, 167, 168, 172-175, 177- 
179, 181, 182, 184-186, 188, 189, 191-212, 222-237, 262-277). Variants of the invention may be 
referred to herein as "variants" and "variant peptide epitopes" or referred to by Table or referred to 
by SEQ ID NO. Other peptide epitopes are referred to herein as CTL epitopes or CTL peptides 
and HTL epitopes or HTL peptides. 

[00182] Peptides and Polynucleotides. In some embodiments, the invention is directed to an 

isolated peptide comprising or consisting of a variant, wherein the variant consists of a sequence 
selected from those in Tables 6-9 and Figures lA-4 (SEQ ID Nos: 1,2, 9-13, 15,16,18-26, 56-60, 
69, 71, 72, 74,77-89, 91-96,99-101, 103, 105, 108, 109, 112-117, 119, 120, 123-127, 129, 130, 
132, 133, 136-142, 145-152, 154-158, 160-165, 167, 168, 172-175, 177-179, 181, 182, 184-186, 
188, 189, 191-212, 222-237, 262-277). 

[00183] Peptides of the invention may be fusion proteins of variant(s) to CTL epitope(s), and/or 

HTL epitope(s), and/or linker(s), and/or spacer(s), and/or carrier(s), and/or additional amino 
acid(s), and/or may comprise or consist of homopolymers of a variant or heteropolymers of more 
than one variant, as is described in detail below. 
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[00184] Peptides which comprise a variant of the invention may comprise or consist of a fragment 

of an antigen ("fragment" or "antigenic fragment"), wherein the fragment comprises a variant. The 
fragment may be a portion of any antigen of an infectious agent, e.g., the sequences in Tables 11- 
22 (SEQ ID Nos: 302-1755, respectively). The variant of the invention may be within the 
fragment or may be linked, directly or indirectly, to the fragment. 

[00185] The fragment may comprise or consist of a region of a native antigen that contains a high 

concentration of class I and/or class 11 epitopes, preferably it contains the greatest number of 
epitopes per amino acid length. Such epitopes can be present in a frame-shifted manner, e.g. a 10 
amino acid long peptide could contain two 9 amino acid long epitopes and one 10 amino acid long 
epitope. 

[00186] The fragment may be less than or equal to 600 amino acids, less than or equal to 500 

amino acids, less than or equal to 400 amino acids, less than or equal to 250 amino acids, less than 
or equal to 100 amino acids, less than or equal to 85 amino acids, less than or equal to 75 amino 
acids, less than or equal to 65 amino acids, or less than or equal to 50 amino acids in length. In 
certain embodiments, a fragment is less than 101 amino acids in length, in any increment down to 
5 amino acids in length. For example, the fragment may be 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 
43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 
69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 
95, 96, 97, 98, 99, or 100 amino acids in length. Fragments of full length antigens may be 
fragments from about residue 1-20,21-40,41-60,61-80,81-100, 101-120, 121-140, 141-160, 161- 
180, 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301-320, 321-340, 341-360, 361- 
380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500, 501-520, 521-540, 541-560, 561- 
580, 581-600, 601-620, 621-680, 681-700, 701-720, 721-740, 741-780, 781-800, 801-820, 821- 
840, 841-860, 861-880, 881-900, 901-920, 921-940, 941-960, 961-980, 981 to the C-terminus of 
the antigen. 

[00187] Peptides which comprise a variant of the invention may be a fusion protein comprising one 

or more amino acid residues in addition to the variant or fragment. Fusion proteins include 
homopolymers and heteropolymers, as described below. 

[00188] In some embodiments, the peptide comprises or consists of multiple variants, e.g., 2, 3, 4, 

5, 6, 7, 8, or 9 variants of the invention. In some embodiments, the peptide comprises at least 1, at 
least 2, at least 3, at least 4, at least 5, at least 6, at least 7, or at least 8 variants of the invention. 

[00189] The peptide may also be a homopolymer of one variant or the peptide may be a 

heteropolymer which contains at least two different variants. Polymers have the advantage of 
increased probability for immunological reaction and, where different variants are used to make up 
the polymer, the ability to induce antibodies and/or T cells that react with different antigenic 
determinants of the antigen(s) targeted for an immune response. 
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[00190J A homopolymer may comprise 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 16, 17, 18, 19, 

20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 45, 50, 55, 60, 65, 
70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, or 150 copies of the same 
variant. 

[00191] A heteropolymer may comprise one or more copies of an individual variant and one or 

more copies of one or more different variants of the invention. The variants that form a 
heteropolymer may all be from the same antigen, e.g., may be from any of those in Tables 11-22 
(SEQ ID NOS: 302-1755) or other antigens herein or known in the art, or may be from different 
antigens, preferably from infectious agents. Combinations of variants that may form a 
heteropolymer include, for example. Gag 545 variants EPLTSLKSLF (SEQ ID NO: 1) and 
YPLASLKSLF (SEQ ID NO: 2), or combinations of peptides from different tables in Tables 6-9 
(SEQ ID NOS: 1,2, 9-13, 15,16,18-26, 56-60, 69, 71, 72, 74,77-89, 91-96,99-101, 103, 105, 108, 
109, 112-117, 119, 120, 123-127, 129, 130, 132, 133, 136-142, 145-152, 154-158, 160-165, 167, 
168, 172-175, 177-179, 181, 182, 184-186, 188, 189, 191-212, 222-237, 262-277) and/or Figures 
lA-4 ( Figure lA, SEQ ID NOS: 1756-1775; Figure IB, SEQ ID NOS: 1776-1796; Figure IC, 
SEQ ID NOS: 1797-1820; Figure ID, SEQ ID NOS: 1821-1851; Figure IE, SEQ ID NOS: 1852- 
1861; and Figure 4, SEQ ID NOS: 1919-1933) or those combinations in Tables 23-28 (SEQ ID 
NOS: 1934 - 1946). Heteropolymers may contain multiple copies of one or more variants. 

[00192] Thus, peptides of the invention such as heteropolymers may comprise a first variant and at 

least 1,2,3,4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,21,22, 23,24, 25,26, 27, 28, 
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 other 
(different) variants. 

[00193] In some embodiments, the peptide comprising a variant may also comprise a number of 

CTL and/or HTL epitopes, e.g., 1,2,3,4,5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,21, 
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 
48, 49, or 50 CTL and/or HTL epitopes. 

[00194] The CTL and/or HTL epitope and the variant of the invention may be from the same 

antigen of an infectious agent or from different antigens. Thus, for example, if the variant is from 
HIV pol, the CTL peptide and/or HTL peptide may also be from HIV pol. Alternatively, if the 
variant is from HIV pol, the CTL peptide and/or HTL peptide may be from another antigen such as 
HIV env or HIV vpr. As another example, if the variant is from HBV E6, the CTL peptide and/or 
HTL peptide may be from HBV E7. The CTL and/or HTL epitope and the variant of the invention 
may be from the same infectious agent or different infectious agents. Thus, for example, the 
variant may be from HIV, and the CTL and/or HTL epitope may be from HIV or may be from 
another infectious agent sush such as HBV, HCV, HPV, or Plasmodium falciparum. 
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[00195] The CTL peptide and/or HTL peptide may be from other antigens including hepatitis B 

core and surface antigens (HBVc, HBVs), hepatitis C antigens, Epstein-Barr virus antigens, human 
immunodeficiency virus (HTV) antigens and human papilloma virus (HPV) antigens (in particular 
anitgens from HPV-16, HPV-18, HPV-31, HPV-33, HPV-45, HPV.52, HPV-56 and HPV-58, 
Mycobacterium tuberculosis and Chlamydia. Examples of suitable fungal antigens include those 
derived from Candida albicans, Cryptococcus neoformans, Coccidoides spp., Histoplasma spp, 
and Aspergillus fumigatis. Examples of suitable protozoan parasitic antigens include those derived 
from Plasmodium spp.^ including P. falciparum^ Trypanosoma spp.. Schistosoma spp,, Leishmania 
spp and the like. 

[00196] Alternatively, the CTL peptide and/or HTL peptide may be from tumor-associated 

antigens such as but not limited to, melanoma antigens MAGE-1, MAGE-2, MAGE-3, MAGE-1 1, 
MAGE-AIO, as well as BAGE, GAGE, RAGE, MAGE-Cl, LAGE-1, CAG-3, DAM, MUCl, 
MUC2, MUC18, NY-ESO-1, MUM-1, CDK4, BRCA2, NY-LU-1, NY-LU-7, NY-LU-12, 
CASP8, RAS, KL\A-2-5, SCCs, p53, p73, CEA, HER2/neu, Melan-A, gplOO, tyrosinase, TRP2, 
gp75/TRPl, kallikrein, prostate-specific membrane antigen (PSM), prostatic acid phosphatase 
(PAP), prostate-specific antigen (PSA), PTl-1, 3-catenin, PRAME, Telomerase, FAK, cyclin Dl 
protein, NOEY2, EGF-R, SART-1, CAPB, HPVE7, pl5, Folate receptor CDC27, PAGE-1, and 
PAGE-4. 

[00197] Examples of CTL peptides and HTL peptides are disclosed in WO 01/42270, 

published 14 June 2001; WO 01/41788, published 14 June 2001; WO 01/42270, published 
14 June 2001; WO 01/45728, published 28 June 2001; and WO 01/41787, published 14 
June 2001. 

[00198] The HTL peptide may comprise a "loosely HLA-restricted" or "promiscuous" 

sequence. Examples of amino acid sequences that are promiscuous include sequences 
fi-om antigens such as tetanus toxoid at positions 830-843 (QYIKANSKFIGITE; SEQ ID 
NO: 3), Plasmodium falciparum CS protein at positions 378-398 
(DIEKKIAKMEKASSVFNVVNS; SEQ ID NO: 5), and Streptococcus 18kD protein at 
positions 116-131 (GAVDSILGGVATYGAA; SEQ ID NO: 5). Other examples include 
peptides bearing a DR 1-4-7 supermotif, or either of the DR3 motifs. 

[00199] The HTL peptide may comprise a synthetic peptide such as a Pan-DR-binding 

epitope {e,g.^ a PADRE® peptide, Epimmune Inc., San Diego, CA, described, for example, 
in U.S. Patent Number 5,736,142), for example, having the formula aKXVAAZTLKAAa, 
where "X" is either cyclohexylalanine, phenylalanine, or tyrosine; "Z" is either 
tryptophan, tyrosine, histidine or asparagine; and "a" is either D-alanine or L-alanine (SEQ 
ID NO: 746). Certain pan-DR binding epitopes comprise all "L" natural amino acids; 
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these molecules can be provided as peptides or in the form of nucleic acids that encode the 
peptide. See also, U.S. Patent Nos. 5,679,640 and 6,413,935. 

[00200] The peptide comprising a variant may comprise additional amino acid(s). Such 
additional amino acids may be Ala, Arg, Asn, Asp, Cys, Gbi, Gly, Glu, His, He, Leu, Lys, 
Met, Phe, Pro, Ser, Thr, Tyr, Trp, Val, amino acid mimetics, and other unnatural amino 
acids such as those described below. Additional amino acids may provide for ease of 
linking peptides one to another, for linking variants to one another, for linking variants to 
CTL and/or HTL epitopes, for coupling to a carrier support or larger peptide, for 
modifying the physical or chemical properties of the peptide or oligopeptide, or the like. 
Amino acids such as Ala, Arg, Asn, Asp, Cys, Gin, Gly, Glu, His, He, Leu, Lys, Met, Phe, 
Pro, Ser, Thr, Tyr, Trp, or Val, or the like, can be introduced at the C- and/or N-terminus 
of the peptide and/or can be introduced internally. 

[00201] The peptide comprising a variant may comprise an amino acid spacer(s), which 

may be joined to the variants, CTL epitopes, HTL epitopes, carriers, etc. within a peptide 
or may be joined to the peptide at the N-and/or C-terminus. Thus, spacers may be at the N- 
terminus or C-terminus of peptide, or may be intemal such that they link or join variants, 
CTL epitopes, HTL epitopes, carriers, additional amino acids, and/or antigenic fragments 
one to the other. 

[00202] The spacer is typically comprised of one or more relatively small, neutral 

molecules, such as amino acids or amino acid mimetics, which are substantially uncharged 
under physiological conditions. The spacers are typically selected from, e.g,^ Ala, Gly, or 
other neutral spacers of nonpolar amino acids or neutral polar amino acids. It will be 
understood that the optionally present spacer may be composed of the same residues or 
may be composed of one or more different residues and thus may be a homo- or hetero- 
oligomer of spacer residues. Thus, the spacer may contain more than one Ala residue 
(poly-alanine) or more than one Gly residue (poly-glycine), or may contain both Ala and 
Gly residues, e.g., Gly, Gly-Gly-, Ser,Ser-Ser-, 

Gly-Ser-, Ser-Gly-, etc. When present, the spacer will usually be at least one or two 
residues, more usually three to six residues and sometimes 10 or more residues, e.g., 3, 4, 
5, 6, 7, 8, 9, or 10, or even more residues. (Livingston, B.D. et al. Vaccine 19:4652-4660 
(2000)). 

[00203] Peptides comprising a variant may comprise carrier(s) such as those well known in 

the art, e.g., thyroglobulin, albumins such as human serum albumin, tetanus toxoid. 
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polyamino acids such as poly L-lysine, poly L-glutamic acid, influenza virus proteins, 
hepatitis B virus core protein, and the like. (See Table 29), 

[00204] In addition, the peptide comprising or consisting of a variant may be modified by 

terminal-NH2 acylation, e.g., by alkanoyl (C1-C20) or thioglycolyl acetylation, terminal- 
carboxyl amidation, e.g., ammonia, methylamine, etc. In some instances these 
modifications may provide sites for linking to a support or other molecule. 

[00205] The peptides in accordance with the invention can contain modifications such as 

but not limited to glycosylation, side chain oxidation, biotinylation, phosphorylation, 
addition of a surface active material, e.g, a lipid, or can be chemically modified, e.g., 
acetylation, etc. Moreover, bonds in the peptide can be other than peptide bonds, e.g., 
covalent bonds, ester or ether bonds, disulfide bonds, hydrogen bonds, ionic bonds, etc. 

[00206] Peptides of the present invention may contain substitutions to modify a physical 

property {e.g., stability or solubility) of the resulting peptide. For example, peptides may 
be modified by the substitution of a cysteine (C) with a-amino butyric acid ("B")- Due to 
its chemical nature, cysteine has the propensity to form disulfide bridges and sufficiently 
alter the peptide stmcturally so as to reduce binding capacity. Substituting a-amino 
butyric acid for C not only alleviates this problem, but actually improves binding and 
crossbinding capability in certain instances. Substitution of cysteine with a-amino butyric 
acid may occur at any residue of a peptide, e.g., at either anchor or non-anchor positions of 
a variant within a peptide, or at other positions of a peptide. 

[00207] The peptides comprising a variant can comprise amino acid mimetics or unnatural 

amino acids, e.g. D- or L-naphylalanine; D- or L-phenylglycine; D- or L-2-thieneylalanine; 
D- or L-1, -2, 3, or 4-pyreneylalanine; D- or L-3 thieneylalanine; D- or L-(2-pyridinyl)- 
alanine; D- or L-(3-pyridinyl)-alanine; D- or L-(2-pyrazinyl)-alanine; D- or L-(4-isopropyl)- 
phenylglycine; D-(trifluoromethyl)-phenylglycine; D-(trifluoromethyl)-phenylalanine; D-p- 
fluorophenylalanine; D- or L-p-biphenylphenylalanine; D- or L-p- 
methoxybiphenylphenylalanine; D- or L-2-indole(alkyl)alanines; and, D- or L- 
alkylalanines, where the alkyl group can be a substituted or vmsubstituted methyl, ethyl, 
propyl, hexyl, butyl, pentyl, isopropyl, iso-butyl, sec-isotyl, iso-pentyl, or a non-acidic 
amino acids. Aromatic rings of a non-natural amino acid include, e.g., thiazolyl, 
thiophenyl, pyrazolyl, benzimidazolyl, naphthyl, furanyl, pyrrolyl, and pyridyl aromatic 
rings. Modified peptides that have various amino acid mimetics or unnatural amino acids 
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are particularly useful, as they tend to manifest increased stability in vivo. Such peptides 
may also possess improved shelf-life or manufacturing properties. 

[00208] Peptide stability can be assayed in a number of ways. For instance, peptidases and 
various biological media, such as human plasma and serum, have been used to test 
stability. See, e.g., Verhoef, et aL, Eur. J. Drug Metab. Pharmacokinetics 11:291 (1986). 
Half-life of the peptides of the present invention is conveniently determined using a 25% 
human serum (v/v) assay. The protocol is generally as follows: Pooled himian serum 
(Type AB, non-heat inactivated) is delipidated by centrifugation before use. The serum is 
then diluted to 25% with RPMI-1640 or another suitable tissue culture medium. At 
predetermined time intervals, a small amount of reaction solution is removed and added to 
either 6% aqueous trichloroacetic acid (TCA) or ethanol. The cloudy reaction sample is 
cooled (4°C) for 15 minutes and then spun to pellet the precipitated serum proteins. The 
presence of the peptides is then determined by reversed-phase HPLC using stability- 
specific chromatography conditions. 

[00209] As indicated above, the peptides in accordance with the invention can be a variety 

of lengths, and either in their neutral (uncharged) forms or in forms which are salts. The 
peptides in accordance with the invention can contain modifications such as glycosylation, 
side chain oxidation, or phosphorylation, generally subject to the condition that 
modifications do not destroy the biological activity of the peptides, 

[00210] The peptides of the invention may be lyophylized, or may be in crystal form. 

[00211] It is generally preferable that the variant peptide epitope be as small as possible 

while still maintaining substantially all of the immunologic activity of the native protein. 
When possible, it may be desirable to optimize HLA class I binding epitopes of the 
invention to a length of about 8 to about 13 amino acid residues, for example, 8, 9, 10, 11, 
12 or 13, preferably 8 to 1 1 or 9 to 10. It is to be appreciated that one or more epitopes in 
this size range can be comprised by a longer peptide (see the Definition Section for the 
term "epitope" for further discussion of peptide length). HLA class II binding epitopes are 
preferably optimized to a length of about 6 to about 30 amino acids in length, e.g., 6, 7, 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30, 
preferably to between about 13 and about 20 residues, e.g., 13, 14, 15, 16, 17, 18, 19 or 20. 
Preferably, the epitopes are commensurate in size with endogenously processed pathogen- 
derived peptides or tumor cell peptides that are bound to the relevant HLA molecules. The 
identification and preparation of peptides of various lengths can be carried out using the 
techniques described herein. 
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[00212] Peptides in accordance with the invention can be prepared synthetically, by 

recombinant DNA technology or chemical synthesis, or can be isolated from natural 
sources such as native tumors or pathogenic organisms. Epitopes may be synthesized 
individually or joined directly or indirectly in a peptide. Although the peptide will 
preferably be substantially free of other naturally occurring host cell proteins and 
fragments thereof, in some embodiments the peptides may be synthetically conjugated to 
be joined to native fragments or particles. 

[00213] The peptides of the invention can be prepared in a wide variety of ways. For 

relatively short sizes, the peptides can be synthesized in solution or on a solid support in 
accordance with conventional techniques. Various automatic synthesizers are 
commercially available and can be used in accordance with known protocols. {See, for 
example, Stewart & Young, Solid Phase Peptide Synthesis, 2d. ed., Pierce Chemical 
Co., 1984). Further, individual peptides can be joined using chemical ligation to produce 
larger peptides that are still within the boxmds of the invention. 

[00214] Altematively, recombinant DNA technology can be employed wherein a 

nucleotide sequence which encodes a peptide inserted into an expression vector, 
transformed or transfected into an appropriate host cell and cultivated under conditions 
suitable for expression. These procedures are generally known in the art, as described 
generally in Sambrook et al, MOLECULAR CLONING, A LABORATORY MANUAL, Cold 
Spring Harbor Press, Cold Spring Harbor, New York (1989). Thus, recombinant peptides, 
which comprise or consist of one or more epitopes of the invention, can be used to present 
the appropriate T cell epitope. 

[00215] Polynucleotides encoding each of the peptides above are also part of the invention. 

As appreciated by one of ordinary skill in the art, various nucleic acids will encode the 
same peptide due to the redxmdancy of the genetic code. Each of these nucleic acids falls 
within the scope of the present invention. This embodiment of the invention comprises 
DNA and RNA, and in certain embodiments a combination of DNA and RNA. It is to be 
appreciated that any polynucleotide that encodes a peptide in accordance with the 
invention falls within the scope of this invention. 

[00216] The polynucleotides encoding peptides contemplated herein can be synthesized by 

chemical techniques, for example, the phosphotriester method of Matteucci, et al, J. Am, 
Chem. Soc. 103:3185 (1981). Polynucleotides encoding peptides comprising or consisting 
of a variant cem be made simply by substituting the appropriate and desired nucleic acid 
base(s) for those that encode a related (e.g., analogous) epitope. 
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[00217] The polynucleotide, e.g. minigene (see below), may be produced by assembling 

oligonucleotides that encode the plus and minus strands of the polynucleotide, e.g. 
minigene. Overlapping oligonucleotides (15-100 bases long) may be synthesized, 
phosphorylated, purified and annealed imder appropriate conditions using well known 
techniques. The ends of the oligonucleotides can be joined, for example, using T4 DNA 
ligase. A polynucleotide, e.g. minigene, encoding the peptide of the invention, can be 
cloned into a desired vector such as an expression vector. The coding sequence can then 
be provided with appropriate linkers and ligated into expression vectors commonly 
available in the art, and the vectors used to transform suitable hosts to produce the desired 
peptide such as a fusion protein. 

[00218] A large number of such vectors and suitable host systems are known to those of 

skill in the art, and are commercially available. The following vectors are provided by 
way of example. Bacterial: pQE70, pQE60, pQE-9 (Qiagen), pBS, pDlO, phagescript, 
psiX174, pBluescript SK, pbsks, pNH8A, pNH16a, pNHlSA, pNH46A (Stratagene); 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRTTS (Pharmacia); pCR (Invitrogen). 
Eukaryotic: pWLNEO, pSV2CAT, pOG44, pXTl, pSG (Stratagene) pSVK3, pBPV, 
pMSG, pSVL (Pharmacia); p75.6 (valentis); pCEP (Invitrogen); pCEI (Epimmune). 
However, any other plasmid or vector can be used as long as it is replicable and viable in 
the host. 

[00219] As representative examples of appropriate hosts, there can be mentioned: bacterial 

cells, such as E. colU Bacillus subtilis. Salmonella typhimurium and various species within 
the genera Pseudomonas, Streptomyces, and Staphylococcus; fungal cells, such as yeast; 
insect cells such as Drosophila and Sfl9; animal cells such as COS-7 lines of monkey 
kidney fibroblasts, described by Gluzman, Cell 23:175 (1981), and other cell lines capable 
of expressing a compatible vector, for example, the C127, 3T3, CHO, HeLa and BHK cell 
lines or Bowes melanoma; plant cells, etc. The selection of an appropriate host is deemed 
to be within the scope of those skilled in the art fi"om the teachings herein, 

[00220] Thus, the present invention is also directed to vectors, preferably expression 

vectors usefiil for the production of the peptides of the present invention, and to host cells 
comprising such vectors. 

[00221] Host cells are genetically engineered (transduced or transformed or transfected) 

with the vectors of this invention which can be, for example, a cloning vector or an 
expression vector. The vector can be, for example, in the form of a plasmid, a viral 
particle, a phage, etc. The engineered host cells can be cultured in conventional nutrient 
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media modified as appropriate for activating promoters, selecting transformants or 
amplifying the polynucletides. The culture conditions, such as temperature, pH and the 
like, are those previously used with the host cell selected for expression, and will be 
apparent to the ordinarily skilled artisan. 

[00222] For expression of the peptides, the coding sequence will be provided with operably 

linked start and stop codons, promoter and terminator regions and usually a replication 
system to provide an expression vector for expression in the desired cellular host. For 
example, promoter sequences compatible with bacterial hosts are provided in plasmids 
containing convenient restriction sites for insertion of the desired coding sequence. The 
resulting expression vectors are transformed into suitable bacterial hosts. 

[00223] Generally, recombinant expression vectors will include origins of replication and 

selectable markers permitting transformation of the host cell, e,g., the ampicillin resistance 
gene of E, coli and S, cerevisiae TRPl gene, and a promoter derived firom a highly- 
expressed gene to direct transcription of a downstream structural sequence. Such 
promoters can be derived from operons encoding glycolytic enzymes such as 
3-phosphoglycerate kinase (PGK), V-factor, acid phosphatase, or heat shock proteins, 
among others. The heterologous structural sequence is assembled in appropriate phase 
with translation initiation and termination sequences, and preferably, a leader sequence 
capable of directing secretion of translated protein into the periplasmic space or 
extracellular medium. Optionally, the heterologous sequence can encode a fusion protein 
including an N-terminal identification peptide imparting desired characteristics, e,g,, 
stabilization or simplified purification of expressed recombinant product. 

[00224] Yeast, insect or mammalian cell hosts may also be used, employing suitable 

vectors and control sequences. Examples of mammalian expression systems include the 
COS-7 lines of monkey kidney fibroblasts, described by Gluzman, Cell 23:175 (1981), 
and other cell lines capable of expressing a compatible vector, for example, the CI 27, 
3T3, CHO, HeLa and BHK cell lines. Mammalian expression vectors will comprise an 
origin of replication, a suitable promoter and enhancer, and also any necessary ribosome 
binding sites, polyadenylation site, splice donor and acceptor sites, transcriptional 
termination sequences, and 5' flanking nontranscribed sequences. Such promoters may 
also be derived from viral sources, such as, e.g., human cytomegalovirus (CMV-IE 
promoter) or herpes simplex virus type-1 (HSV TK promoter). Nucleic acid sequences 
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derived from the SV40 splice, and polyadenylation sites can be used to provide the 
required nontranscribed genetic elements. 
[00225] Polynucleotides encoding peptides of the invention may also comprise a 

ubiquitination signal sequence, and/or a targeting sequence such as an endoplasmic 
reticulum (ER) signal sequence to facilitate movement of the resulting peptide into the 
endoplasmic reticulum. 

[00226] Polynucleotides of the invention, e.g., minigenes, may be expressed in hiunan 

cells. A human codon usage table can be used to guide the codon choice for each amino 
acid. Such polynucleotides preferably comprise spacer amino acid residues between 
variants, such as those described above, or may comprise naturally-occurring flanking 
sequences adjacent to the variants (and/or CTL and HTL epitopes). 

[00227] The peptides of the invention can also be expressed by viral or bacterial vectors. 

Examples of expression vectors include attenuated viral hosts, such as vaccinia or 
fowlpox. As an example of this approach, vaccinia virus is used as a vector to express 
nucleotide sequences that encode the peptides of the invention. Vaccinia vectors and 
methods useful in immunization protocols are described in, e,g,^ U.S. Patent No. 
4,722,848. Another vector is BCG (Bacille Calmette Guerin). BCG vectors are described 
in Stover et al. Nature 351:456-460 (1991). A wide variety of other vectors useful for 
therapeutic administration or immunization of the polypeptides of the invention, e.g. 
adeno and adeno-associated virus vectors, retroviral vectors, Salmonella typhi vectors, 
detoxified cinthrax toxin vectors, and the like, will be apparent to those skilled in the art 
from the description herein. A preferred vector is Modified Vaccinia Ankara (MVA) (e.g^., 
Bavarian Noridic (MVA-BN)). 

[00228] Standard regulatory sequences well known to those of skill in the art are preferably 

included in the vector to ensure expression in the human target cells. Several vector 
elements are desirable: a promoter with a downstream cloning site for polynucleotide, e.g., 
minigene insertion; a polyadenylation signal for efficient transcription termination; an E. 
coli origin of replication; and an E. coli selectable marker {e.g. ampicillin or kanamycin 
resistance). Numerous promoters can be used for this purpose, e.g., the human 
cytomegalovirus (hCMV) promoter. See, e.g., U.S. Patent Nos, 5,580,859 and 5,589,466 
for other suitable promoter sequences. A preferred promoter is the CMV-IE promoter. 

[00229] Polynucleotides, e.g. minigenes, may comprise one or more synthetic or naturally- 

occurring introns in the transcribed region. The inclusion . of mRNA stabilization 
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sequences and sequences for replication in mammalian cells may also be considered for 
increasing polynucleotide, e.g. minigene, expression. 

[00230] In addition, the polynucleotide, e.g. minigene, may comprise immunostimulatory 

sequences (ISSs or CpGs). These sequences may be included in the vector, outside the 
polynucleotide (e.g. minigene) coding sequence to enhance immimogenicity. 

[00231] In some embodiments, a bi-cistronic expression vector which allows production of 

both the polynucleotide- (e.g. minigene-) encoded peptides of the invention and a second 
protein (e.g., one that modulates immunogenicity) can be used. Examples of proteins or 
polypeptides that, if co-expressed with peptides of the invention, can enhance an immune 
response include cytokines (e.g., IL-2, IL-12, GM-CSF), cytokine-inducing molecules 
(e.g., LeIF), costimulatory molecules, or pan-DR binding proteins (PADRE® molecules, 
Epimmune, San Diego, CA). Helper T cell (HTL) epitopes such as PADRE® molecules 
can be joined to intracellular targeting signals and expressed separately from expressed 
peptides of the invention. Specifically decreasing the immune response by co-expression 
of immunosuppressive molecules (e.g. TGF-P) may be beneficial in certain diseases. 

[00232] Once an expression vector is selected, the polynucleotide, e.g. minigene, is cloned 

into the polylinker region downstream of the promoter. This plasmid is transformed into 
an appropriate bacterial strain, and DNA is prepared using standard techniques. The 
orientation and DNA sequence of the polynucleotide, e.g. minigene, as well as all other 
elements included in the vector, are confirmed using restriction mapping, DNA sequence 
analysis, and/or PGR analysis. Bacterial cells harboring the correct plasmid can be stored 
as cell banks. 

[00233] Therapeutic/prophylactic quantities of DNA can be produced for example, by 

fermentation in E. colU followed by purification. Aliquots from the working cell bank are 
used to inoculate growth medium, and are grown to saturation in shaker flasks or a 
bioreactor according to well known techniques. Plasmid DNA is purified using standard 
bioseparation technologies such as solid phase anion-exchange resins available, e.g.^ from 
QIAGEN, Inc. (Valencia, California). If required, supercoiled DNA can be isolated from 
the open circular and linear forms using gel electrophoresis or other methods. 

[00234] Purified polynucleotides, e.g. minigenes, can be prepared for injection using a 

variety of formulations. The simplest of these is reconstitution of lyophilized 
polynucleotide, e.g. DNA, in sterile phosphate-buffer saline (PBS). This approach, known 
as "naked DNA," is currently being used for intramuscular (IM) administration in clinical 
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trials. To maximize the immunotherapeutic effects of polynucleotide vaccines, alternative 
methods of fomiulating purified plasmid DNA may be used. A variety of such methods 
have been described, and new techniques may become available. Cationic lipids, 
glycolipids, and fusogenic liposomes can also be used in the formulation (see, e,g„ WO 
93/24640; Mannino & Gould-Fogerite, BioTechniques 6(7): 682 (1988); U.S. Patent No. 
5,279,833; WO 91/06309; and Feigner, et al, Proc, Natl Acad. ScL USA 84:7413 (1987). 
In addition, peptides and compounds referred to collectively as protective, interactive, 
non-condensing compounds (PINC) can also be complexed to purified plasmid DNA to 
influence variables such as stability, intramuscular dispersion, or trafficking to specific 
organs or cell types. 

[00235] Known methods in the art can be used to enhance delivery and uptake of a 

polynucleotide in vivo. For example, the polynucleotide can be complexed to 
polyvinylpyrrolidone (PVP), to prolong the localized bioavailability of the polynucleotide, 
thereby enhancing uptake of the polynucleotide by the organisum {see e.g., U.S. Patent 
No. 6,040,295; EP 0 465 529; WO 98/17814). PVP is a polyamide that is known to form 
complexes with a wide variety of substances, and is chemically and physiologically inert. 

[00236] Target cell sensitization can be used as a fimctional assay of the expression and 

HLA class I presentation of polynucleotide- (e.g. minigene-) encoded peptides. For 
example, the polynucleotide, e.g. plasmid DNA, is introduced into a mammalian cell line 
that is a suitable target for standard CTL chromium release assays. The transfection 
method used will be dependent on the final formulation. For example, electroporation can 
be used for "naked" DNA, whereas cationic lipids or PVP-formulated DNA allow direct in 
vitro transfection. A plasmid expressing green fluorescent protein (GFP) can be co- 
transfected to allow enrichment of transfected cells using fluorescence activated cell 
sorting (FACS). The transfected cells are then chromium-51 (^*Cr) labeled and used as 
targets for epitope-specific CTLs. Cytolysis of the target cells, detected by ^^Cr release, 
indicates both production and HLA presentation of, polynucleotide-, e.g. minigene-, 
encoded variants of the invention, or peptides comprising them. Expression of HTL 
epitopes may be evaluated in an analogous manner using assays to assess HTL activity. 

[00237] In vivo immunogenicity is a second approach for fimctional testing of 

polynucleotides, e.g. minigenes. Transgenic mice expressing appropriate human HLA 
proteins are immunized with the polynucleotide, e.g. DNA, product. The dose and route 
of administration are formulation dependent {e,g., IM for polynucleotide (e.^., naked DNA 
or PVP-formulated DNA) in PBS, intraperitoneal (IP) for lipid-complexed polynucleotide 
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(e.g., DNA)). Eleven to twenty-one days after immunization, splenocytes are harvested 
and restimulated for one week in the presence of polynucleotides encoding each peptide 
being tested. Thereafter, for peptides comprising or consisting of variants, standard assays 
are conducted to determine if there is cytolysis of peptide-loaded, ^^Cr-labeled target cells. 
Once again, lysis of target cells that were exposed to variants corresponding to those 
encoded by the polynucleotide (e.g. minigene) demonstrates polynucleotide (e.g., DNA) 
vaccine fiinction and induction of CTLs. Immunogenicity of HTL epitopes is evaluated in 
transgenic mice in an analogous manner. 

[00238] Altematively, the nucleic acids can be administered using ballistic delivery as 

described, for instance, in U.S. Patent No. 5,204,253. Using this technique, particles 
comprised solely of a polynucleotide such as DNA are administered. In a further 
alternative embodiment for ballistic delivery, polynucleotides such as DNA can be 
adhered to particles, such as gold particles. 

[00239] The use of polynucleotides such as multi-epitope minigenes is described herein and 

in, e,g, co-pending application U.S. S.N. 09/311,784; Ishioka et al, J, Immunol 162:3915- 
3925, 1999; An, L. and Whitton, J. L., J. Virol 71:2292, 1997; Thomson, S. A. et al, J. 
Immunol 157:822, 1996; Whitton, J. L. et al, J, Virol 67:348, 1993; Hanke, R. et al. 
Vaccine 16:426, 1998. For example, a polynucleotide such as a multi-epitope DNA 
plasmid can be engineered which encodes an epitope derived from multiple regions of a 
infectious agent (e,g,, p53, HER2/nev, MAGE-2/3, or CEA), a pan-DR binding peptide 
such as the PADRE® universal helper T cell epitope, and an endoplasmic reticulum- 
translocating signal sequence. As descibed in the sections above, a peptide/polynucleotide 
may also comprise/encode epitopes that are derived from other infectious agents. 

[00240] Thus, the invention includes peptides as described herein, polynucleotides 

encoding each of said peptides, as well as compositions comprising the peptides and 
polynucleotides, and includes methods for producing and methods of using the peptides, 
polynucleotides, and compositions, as fiirther described below. 

[00241] Compositions. In other embodiments, the invention is directed to a composition 

comprising one or more peptides and/or polynucleotides of the invention and optionally 
another component(s). 

[00242] In some embodiments, the composition comprises or consists of multiple peptides, 

e.g.y 2, 3, 4, 5, 6, 7, 8, or 9 peptides of the invention. In some embodiments, the 
composition comprises at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, or at 
least 8 peptides of the invention. Combinations of peptides include, for example, a peptide 
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comprising or alternatively consisting of the Gag 545 variant EPLTSLKSLF (SEQ ID NO: 
1) and a peptide comprising or alternatively consisting of the Gag 545 variant 
YPLASLKSLF (SEQ ID NO: 2), or combinations of peptides from different tables in 
Tables 6-9 and/or Figures 1 A-4, 

[00243] Compositions of the invention may comprise polynucleotides encoding the above 

peptides and/or combinations of peptides. 

[00244] The composition can comprise at least 2, at least 3, at least 4, at least 5, at least 6, 

at least 7, or at least 8 peptides and/or polynucleotides selected from those described above 
or below. At least one of the one or more peptides can be a heteropolymer or a 
homopolymer. Additionally, the composition can comprise a CTL and/or HTL epitope, 
which can be derived from a tumor-associated antigen. The additional epitope can also be 
a PanDR binding molecule, (e.g., a PADRE® universal helper T cell epitope). 

[00245] Optional components include excipients, diluents, proteins such as peptides 

comprising a CTL epitope, and/or an HTL epitope such as a pan-DR binding peptide (eg^., 
a PADRE® universal helper T cell epitope), and/or a carrier, polynucleotides encoding 
such proteins, lipids, or liposomes, as well as other components described herein. There 
are mmierous embodiments of compositions in accordance with the invention, such as a 
cocktail of one or more peptides and/or polynucleotides (e.g., minigenes); a cocktail of 
one or more peptides and/or polynucleotides (e.g., minigenes) and one or more CTL 
and/or HTL epitopes. 

[00246] Compositions may comprise one or more peptides (and/or polynucleotides such as 

minigenes) of the invention, along with one or more other components as described above 
and herein. "One or more" refers to any whole unit integer from 1-150, e,g., at least 2, 3, 
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40 , 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 
105, 110, 115, 120, 125, 130, 135, 140, 145, or 150 peptides, polynucleotides, or other 
components. 

[00247] Compositions of the invention may be, for example, polynucleotides or 

polypeptides of the invention combined with or complexed to cationic lipid formulations; 
lipopeptides (e^.,Vitiello, A. et al., J. Clin. Invest. 95:341, 1995), encapsulated e.g., in 
poly(DL-lactide-co-glycolide) ("PLG") microspheres (see, e.g., Eldridge, et al., Molec. 
Immunol 28:287-294, 1991: Alonso et al. Vaccine 12:299-306, 1994; Jones et al. 
Vaccine 13:675-681, 1995); peptide compositions contained in immune stimulating 
complexes (ISCOMS) (sec, e.g., Takahashi et al. Nature 344:873-875, 1990; Hu et al. 
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Clin Exp Immunol 113:235-243, 1998); multiple antigen peptide systems (MAPs) {see 
e.g.. Tarn, J. P., Proc. Natl Acad. ScL U.S.A. 85:5409-5413, 1988; Tarn, J.P., J. Immunol 
Methods 196:17-32, 1996); viral, bacterial, or, fungal delivery vectors (Perkus, M. E. et 
al. In: Concepts in vaccine development, Kaufinann, S. H. E., ed., p. 379, 1996; 
Chakrabarti, S. et al. Nature 320:535, 1986; Hu, S. L. et al. Nature 320:537, 1986; 
Kieny, M.-P. et al, AIDS Bio/Technology 4:790, 1986; Top, F. H. et al, J. Infect. Dis. 
124:148, 1971; Chanda, P. K. et al. Virology 175:535, 1990); particles of viral or 
synthetic origin {e.g,, Kofler, N. et al^ J. Immunol Methods. 192:25, 1996; Eldridge, J. H. 
et al, Sem. Hematol 30:16, 1993; Falo, L. D., Jr. et al. Nature Med. 7:649, 1995); 
adjuvants (e.g., incomplete Freund's adjuvant) (Warren, H. S., Vogel, F. R., and Chedid, 
L. A. Annu. Rev. Immunol 4:369, 1986; Gupta, R. K. et al. Vaccine 11:293, 1993); 
liposomes (Reddy, R. et al, J. Immunol 148:1585, 1992; Rock, K. L., Immunol Today 
17:131, 1996); or, particle-absorbed cDNA or other polynucleotides of the invention 
(Ulmer, J. B. et al. Science 259:1745, 1993; Robinson, H. L., Hunt, L. A., and Webster, 
R. G., Vaccine 11:957, 1993; Shiver, J. W. et al. In: Concepts in vaccine development, 
Kaufinann, S. H. E., ed., p. 423, 1996; Cease, K. B., and Berzofsky, J. A., Annu. Rev. 
Immunol 12:923, 1994 and Eldridge, J. H. et al, Sem. Hematol 30:16, 1993), etc. Toxin- 
targeted delivery technologies, also known as receptor mediated targeting, such as those of 
Avant Immunotherapeutics, Inc. (Needham, Massachusetts) or attached to a stress protein, 
e.g., HSP 96 (Stressgen Biotechnologies Corp., Victoria, BC, Canada) can also be used. 
[00248] Compositions of the invention comprise polynucleotide-mediated modalities. 

DNA or RNA encoding one or more of the peptides of the invention can be administered 
to a patient. This approach is described, for instance, in Wolff et. al. Science 247:1465 
(1990) as well as U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566; 5,739,118; 5,736,524; 
5,679,647; and, WO 98/04720. Examples of DNA-based delivery technologies include 
"naked DNA", facilitated (bupivicaine, polymers (e.g., PVP, PINC, etc.), peptide- 
mediated) delivery, cationic lipid complexes, and particle-mediated ("gene gun") or 
pressure-mediated delivery (see, e.g., U.S. Patent No. 5,922,687). Accordingly, peptides of 
the invention can be expressed by viral or bacterial vectors. Examples of expression 
vectors include attenuated viral hosts, such as Modified Vaccinia Ankara (MVA) (e.g.. 
Bavarian Noridic), vaccinia or fowlpox. For example, vaccinia virus is used as a vector to 
express nucleotide sequences that encode the peptides of the invention. Upon introduction 
into an acutely or chronically infected host or into a non-infected host, the recombinant 
vaccinia virus expresses the immunogenic peptide, and thereby elicits an immune 
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response. Vaccinia vectors and methods useful in immunization protocols are described 
in, e.g., U.S. Patent No. 4,722,848. Another vector is BCG (Bacille Calmette Guerin). 
BCG vectors are described in Stover et al.. Nature 351:456-460 (1991). A wide variety of 
other vectors useful for therapeutic administration or inmiunization of the peptides of the 
invention, e.g. adeno and adeno-associated virus vectors, alpha vims vectors, retroviral 
vectors. Salmonella typhi vectors, detoxified anthrax toxin vectors, and the like, are 
apparent to those skilled in the art from the description herein. 

[00249] In certain embodiments, components that induce T cell responses are combined 

with components that induce antibody responses to the target antigen of interest. A 
preferred embodiment of such a composition comprises class I and class II epitopes in 
accordance with the invention. Altematively, a composition comprises a class I and/or 
class II epitope in accordance with the invention, along with a PADRE® molecule 
(Epimmime, San Diego, CA). 

[00250] Compositions of the invention can comprise antigen presenting cells, such as 

dendritic cells. Antigen presenting cells, e.g., dendritic cells, may be transfected, e.g., with 
a polynucleotide such as a minigene constmct in accordance with the invention, in order to 
elicit immime responses. The peptide can be bound to an HLA molecule on the antigen- 
resenting cell, whereby when an HLA-restricted cytotoxic T lymphocyte (CTL) is present, 
a receptor of the CTL binds to a complex of the HLA molecule and the peptide. 

[00251] The compositions of the invention may also comprise antiviral drugs such as 

interferon-a, or immune adjuvants such as IL-12, GM-CSF, etc. 

[00252] Compositions may comprise an HLA heavy chain, p2-microglobulin, streptavidin, 

and/or biotin. The streptavidin may be fluorescently labeled. Compositions may comprise 
tetramers (see e.g., U.S. Pat. No. 5,635,363; Science 274:94-96 (1996)). A tetramer 
composition comprising an HLA heavy chain, p2-microglobulin, streptavidin, and biotin. 
The streptavidin may be fluorescently labeled. Compositions may also comprise dimers. 
A dimer composition comprises as MHC molecule and an Ig molecule (see e.g., PNAS 
95:7568-73 (1998)). 

[00253] In some embodiments it may be desirable to include in the compositions of the 

invention at least one component which primes cytotoxic T lymphocytes. Lipids have 
been identified as agents capable of priming CTL in vivo against viral antigens. For 
example, palmitic acid residues can be attached to the 8-and a- amino groups of a lysine 
residue and then linked, e.g., via one or more linking residues such as Gly, Gly-Gly-, Ser, 
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Ser-Ser, or the like, to an immunogenic peptide. The hpidated peptide can then be 
administered either directly in a micelle or particle, incorporated into a liposome, or 
emulsified in an adjuvant, e,g., incomplete Freund's adjuvant. A preferred composition 
comprises palmitic acid attached to s- and a- amino groups of Lys, which is attached via 
linkage, e.g„ Ser-Ser, to the amino terminus of the peptide. 

[00254] As another example of lipid priming of CTL responses, E, coli lipoproteins, such 

as tripalmitoyl-S-glycerylcysteinlyseryl-serine (P3CSS) can be used to prime virus specific 
CTL when covalently attached to an appropriate peptide {see^ e.g., Deres, et al.. Nature 
342:561, 1989). Peptides of the invention can be coupled to P3CSS, for example, and the 
lipopeptide administered to an individual to specifically prime a CTL response to the 
target antigen. Moreover, because the induction of neutralizing antibodies can also be 
primed with PsCSS-conjugated epitopes, two such compositions can be combined to more 
effectively elicit both humoral and cell-mediated responses. 

[00255] Another preferred embodiment is a composition comprising one or more peptides 
of the invention emulsified in IFA. 

[00256] Compositions of the invention may also comprise CTL and/or HTL peptides. Such 

CTL and HTL peptides can be modified by the addition of amino acids to the termini of a 
peptide to provide for ease of linking peptides one to another, for coupling to a carrier 
support or larger peptide, for modifying the physical or chemical properties of the peptide 
or oligopeptide, or the like. Amino acids such as tyrosine, cysteine, lysine, glutamic or 
aspartic acid, or naturally or unnaturally occuring amino acid residues, can be introduced 
at the carboxyl- or amino-terminus of the peptide or oligopeptide, particularly class I 
peptides. However, it is to be noted that modification at the carboxyl terminus of a CTL 
epitope may, in some cases, alter binding characteristics of the peptide. In addition, the 
peptide or oligopeptide sequences can differ fi-om the natural sequence by being modified 
by terminal-NH2 acylation, e.g.^ by alkanoyl (C1-C20) or thioglycolyl acetylation, terminal- 
carboxyl amidation, e.g., ammonia, methylamine, etc. In some instances these 
modifications may provide sites for linking to a support or other molecule. CTL and HTL 
epitopes may comprise additional amino acids, such as those described above including 
spacers. 

[00257] A fiirther embodiment of a composition in accordance with the invention is an 

antigen presenting cell that comprises one or more peptides in accordance with the 
invention. The antigen presenting cell can be a "professional" antigen presenting cell. 
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such as a dendritic cell. The antigen presenting cell can comprise the peptide of the 
invention by any means known or to be determined in the art. Such means include pulsing 
of dendritic cells with one or more individual peptides, by nucleic acid administration such 
as ballistic nucleic acid delivery or by other techniques in the art for administration of 
nucleic acids, including vector-based, e,g. viral vector, delivery of nucleic acids. 

[00258] Compositions may comprise carriers. Carriers that can be used with compositions 

of the invention are well known in the art, and include, e,g„ thyroglobulin, albumins such 
as human serum albumin, tetanus toxoid, polyamino acids such as poly L-lysine, poly L- 
glutamic acid, influenza virus proteins, hepatitis B virus core protein, and the like. 

[00259] The compositions (e.g. pharmaceutical compositions) can contain a physiologically 

tolerable diluent such as water, or a saline solution, preferably phosphate buffered saline. 
Additionally, as disclosed herein, CTL responses can be primed by conjugating peptides 
of the invention to lipids, such as tripabnitoyl-S-glyceryl-cysteinyl-seryl-serine (P3CSS). 

[00260] Compositions of the invention may be pharmaceutically acceptable compositions. 

Pharmaceutical compositions preferably contain an immunologically effective amoxmt of 
one or more peptides and/or polynucleotides of the invention, and optionally one or more 
other components which are pharmaceutically acceptable. A preferred composition 
comprises one or more peptides of the invention and IFA. A more preferred composition 
of the invention comprises one or more peptides of the invention, one or more peptides, 
and IFA. 

[00261] Upon immunization with a peptide and/or polynucleotide and/or composition in 

accordance with the invention, via injection (e.g., SC, ID, IM), aerosol, oral, transdermal, 
transmucosal, intrapleural, intrathecal, or other suitable routes, the immune system of the 
host responds to the vaccine by an immune response comprising the production of 
antibodies, CTLs and/or HTLs specific for the desired antigen(s). Consequently, the host 
becomes at least partially immvine to subsequent exposure to the infectious agent(s), or at 
least partially resistant to further development of infectious agent-bearing cells and 
thereby derives a prophylactic or therapeutic benefit. 

[00262] Furthermore, the peptides, primers, and epitopes of the invention can be used in 

any desired immunization or administration regimen; e.g., as part of periodic vaccinations 
such as annual vaccinations as in the veterinary arts or as in periodic vaccinations as in the 
human medical arts, or as in a prime-boost regime wherein an inventive vector or 
recombinant is administered either before or after the administration of the same or of a 
different epitope of interest or recombinant or vector expressing such as a same or 
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different epitope of interest (including an inventive recombinant or vector expressing such 
as a same or different epitope of interest), see, e.g., U.S. Pat. Nos. 5,997,878; 6,130,066; 
6,180,398; 6,267,965; and 6,348,450. An useful viral vector of the present invention is 
Modified Vaccinia Ankara (MVA) (e.g.. Bavarian Noridic (MVA-BN)). 

[00263] Recent studies have indicated that a prime-boost protocol, whereby inmnmization 
with- a poxvirus recombinant expressing a foreign gene product is followed by a boost 
using a purified subunit preparation form of that gene product, elicits an enhanced immune 
response relative to the response elicited with either product alone. Human volunteers 
immunized with a vaccinia recombinant expressing the HIV-1 envelope glycoprotein and 
boosted with purified HIV-l envelope glycoprotein subunit preparation exhibit higher 
HIV-1 neutralizing antibody titers than individuals immunized with just the vaccinia 
recombinant or purified envelope glycoprotein alone (Graham et aL, J. Infect Dis.^ 
167:533-537 (1993); Cooney et aL, Proc, Natl Acad. Set USA, 90:1882-1886 (1993)). 
Humans immunized with two injections of an ALVAC-HIV-1 env recombinant (vCP125) 
failed to develop HIV specific antibodies. Boosting with purified rgpl60 from a vaccinia 
virus recombinant resulted in detectable HIV-1 neutralizing antibodies. Furthermore, 
specific lymphocyte T cell proliferation to rgpl60 was clearly increased by the boost with 
rgpl60. Envelope specific cytotoxic lymphocyte activity was also detected with this 
vaccination regimen (Pialoux et al., AIDS Res. and Hum. Retroviruses^ 11:272-381 
(1995)). Macaques immunized with a vaccinia recombinant expressing the simian 
immunodeficiency virus (SIV) envelope glycoprotein and boosted with SIV envelope 
glycoprotein from a baculovirus recombinant are protected against SIV challenge (Hu et 
a/., AID Res. and Hum. Retroviruses, 3:615-620 (1991); Hu et aL, Science 255:456-459 
(1992)), In the same fashion, purified HCMVgB protein can be used in prime-boost 
protocols with NYVAC or ALVAC-gB recombinants. 

[00264] In certain embodiments, the polynucleotides are complexed in a liposome 

preparation. Liposomal preparations for use in the instant invention include cationic 
(positively charged), anionic (negatively charged) and neutral preparations. However, 
cationic liposomes are particularly preferred because a tight charge complex can be 
formed between the cationic liposome and the polyanionic nucleic acid. Cationic 
liposomes have been shown to mediate intracellular delivery of plasmid DNA (Feigner et 
aL, Proc. NatL Acad. ScL USA 84:1A\31A\6 (1987), which is herein incorporated by 
reference); mRNA (Malone et aL, Proc. NatL Acad. ScL USA (Sd:60776081 (1989), which 
is herein incorporated by reference); and purified transcription factors (Debs et aL, J. BioL 
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Chem. 265:1018910192 (1990), which is herein incorporated by reference), in functional 
form. 

[00265] Cationic liposomes are readily available. For example, N-[12,3-dioleyloxy)- 

propyl]-N,N,N-triethylammonixmi (DOTMA) liposomes are particularly useful and are 
available imder the trademark Lipofectin, from GIBCO BRL, Grand Island, N.Y. (See, 
also. Feigner et al, Proc. Natl Acad. ScL USA 5^:74137416 (1987)). Other conmiercially 
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

[00266] Other cationic liposomes can be prepared from readily available materials using 

techniques well known in the art. See, e.g. PCT Publication No. WO 90/11092 for a 
description of the synthesis of DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) 
liposomes. Preparation of DOTMA liposomes is explained in the literature, see, e.g., P. 
Feigner et al, Proc. Natl. Acad. ScL USA 5^:74137417. Similar methods can be used to 
prepare liposomes from other cationic lipid materials. 

[00267] Similarly, anionic and neutral liposomes are readily available, such as from Avanti 

Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily available 
materials. Such materials include phosphatidyl, choline, cholesterol, phosphatidyl 
ethanolamine, dioleoylphosphatidyl choline (DOPC), dioleoylphosphatidyl glycerol 
(DOPG), dioleoylphoshatidyl ethanolamine (DOPE), among others. These materials can 
also be mixed with the DOTMA and DOTAP starting materials in appropriate ratios. 
Methods for making liposomes using these materials are well known in the art. 

[00268] For example, commercially available dioleoylphosphatidyl choline (DOPC), 

dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine (DOPE) 
can be used in various combinations to make conventional liposomes, with or without the 
addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be prepared by 
drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas into a sonication 
vial. The sample is placed under a vacuum pump overnight and is hydrated the following 
day with deionized water. The sample is then sonicated for 2 hours in a capped vial, using 
a Heat Systems model 350 sonicator equipped with an inverted cup (bath type) probe at 
the maximum setting while the bath is circulated at 15EC. Alternatively, negatively 
charged vesicles can be prepared without sonication to produce multilamellar vesicles or 
by extrusion through nucleopore membranes to produce unilamellar vesicles of discrete 
size. Other methods are known and available to those of skill in the art. 
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[00269] The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 

vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. The 
various liposome nucleic acid complexes are prepared using methods well known in the 
art. See, e.g., Straubinger et aL, Methods of Immunology 707:512527 (1983). For 
example, MLVs containing nucleic acid can be prepared by depositing a thin film of 
phospholipid on the walls of a glass tube and subsequently hydrating with a solution of the 
material to be encapsulated. SUVs are prepared by extended sonication of MLVs to 
produce a homogeneous population of unilamellar liposomes. The material to be 
entrapped is added to a suspension of preformed MLVs and then sonicated. When using 
liposomes containing cationic lipids, the dried lipid film is resuspended in an appropriate 
solution such as sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, 
sonicated, and then the preformed liposomes are mixed directly with the DNA. The 
liposome and DNA form a very stable complex due to binding of the positively charged 
liposomes to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs 
are prepared by a number of methods, well known in the art. Commonly used methods 
include Ca^"*"-EDTA chelation (Papahadjopoulos et aL, Biochim, Biophys. Acta 394:4S3 
(1975); Wilson et aL, Cell 77:77 (1979)); ether injection (Deamer, D. and Bangham, A., 
Biochim, Biophys, Acta 443:629 (1976); Ostro et al., Biochem, Biophys. Res. Commun. 
75:836 (1977); Fraley et al, Proc. Natl Acad. Sci, USA 76:334S (1979)); detergent 
dialysis (Enoch, H. and Strittmatter, P., Proc, Natl. Acad. Sci. USA 76:145 (1979)); and 
reversephase evaporation (REV) (Fraley et aL, J. Biol. Chem. 255:10431 (1980); Szoka, F. 
and Papahadjopoulos, D., Proc. Natl Acad. Sci. USA 75:145 (1978); SchaeferRidder et 
al. Science 275:166 (1982)). 

[00270] Generally, the ratio of DNA to liposomes will be from about 10:1 to about 1:10. 

Preferably, the ration will be from about 5: 1 to about 1 :5. More preferably, the ration will 
be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 

[00271] U.S. Patent No. 5,676,954 reports on the injection of genetic material, complexed 

with cationic liposome carriers, into mice. U.S. Patent Nos. 4,897,355, 4,946,787, 
5,049,386, 5,459,127, 5,589,466, 5,693,622, 5,580,859, 5,703,055, and international 
publication no. WO 94/9469 provide cationic lipids for use in transfecting DNA into cells 
and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 5,580,859, 5,703,055, and 
international publication no. WO 94/9469 provide methods for delivering DNA-cationic 
lipid complexes to mammals. 
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Binding Affinity of Variants for HLA Molecules 

[00272] As indicated herein, the large degree of HLA polymorphism is an important factor 

to be taken into account with the epitope-based approach to developing therapeutics and 
diagnostics. To address this factor, epitope selection encompassing identification of 
peptides capable of binding at high or intermediate affinity to multiple HLA molecules is 
preferably utilized, most preferably these epitopes bind at high or intermediate affinity to 
two or more allele-specific HLA molecules. However, in some embodiments, it is 
preferred that all epitopes in a given composition bind to the alleles of a single HLA 
supertype or a single HLA molecule. 

[00273] Variants of the invention preferably include those that have an IC50 or binding 

affinity value for a class I HLA molecule(s) of 500 nM or better (z.e., the value is < 500 
nM). In certain embodiments of the invention, peptides of interest have an IC50 or binding 
affinity value for a class I HLA molecule(s) of 200 nM or better. In certain embodiments 
of the invention, peptides of interest, such as Al and A24 peptides, have an IC50 or 
binding affinity value for a class I HLA molecule(s) of 100 nM or better. If HTL epitopes 
are included, they preferably are HTL epitopes that have an IC50 or binding affinity value 
for class II HLA molecules of 1000 nM or better, {i.e., the value is < 1,000 nM). For 
example, peptide binding is assessed by testing the capacity of a candidate peptide to bind 
to a purified HLA molecule in vitro. Peptides exhibiting high or intermediate affinity are 
then considered for further analysis. Selected peptides are generally tested on other 
members of the supertype family. In preferred embodiments, peptides that exhibit cross- 
reactive binding are then used in cellular screening analyses or vaccines. 

[00274] The relationship between binding affinity for HLA class I molecules and 

immunogenicity of discrete peptide epitopes on bound antigens was determined for the 
first time by inventors at Epimmune. As disclosed in greater detail herein, higher HLA 
binding affinity is correlated with greater immunogenicity. 

[00275] Greater immunogenicity can be manifested in several different ways. 

Immimogenicity corresponds to whether an immune response is elicited at all, and to the 
vigor of any particular response, as well as to the extent of a population in which a 
response is elicited. For example, a peptide might elicit an immime response in a diverse 
array of the population, yet in no instance produce a vigorous response. In accordance 
with these principles, close to 90% of high binding peptides have been found to elicit a 
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response and thus be "immunogenic," as contrasted with about 50% of the peptides that 
bind with intermediate affinity. (See, e.g., Schaeffer et al PNAS (1988)) High affinity- 
binding class I peptides generally have an affinity of less than or equal to 100 nM. 
Moreover, not only did peptides with higher binding affinity have an enhanced probability 
of generating an immune response, the generated response tended to be more vigorous 
than the response seen with weaker binding peptides. As a result, less peptide is required 
to eUcit a similar biological effect if a high affinity binding peptide is used rather than a 
lower affinity one. Thus, in some preferred embodiments of the invention, high affinity 
binding epitopes are used. 

[00276] The correlation between binding affinity and immunogenicity was analyzed by the 

present inventors by two different experimental approaches {see^ e.g., Sette, et al., J, 
Immunol. 153:5586-5592 (1994)). Li the first approach, the immunogenicity of potential 
epitopes ranging in HLA binding affinity over a 10,000-fold range was analyzed in HLA- 
A*0201 transgenic mice. Li the second approach, the antigenicity of approximately 100 
different hepatitis B virus (HBV)-derived potential epitopes, all carrying A*0201 binding 
motifs, was assessed by using PBL from acute hepatitis patients. Pursuant to these 
approaches, it was determined that an affinity threshold value of approximately 500 nM 
(preferably 50 nM or less) determines the capacity of a peptide epitope to elicit a CTL 
response. These data are true for class I binding affinity measurements for naturally 
processed peptides and for synthesized T cell epitopes. These data also indicate the 
important role of determinant selection in the shaping of T cell responses (see, e.g., 
Schaeffer et al. Proc. Natl. Acad. ScL USA 86:4649-4653 (1989)). 

[00277] An affinity threshold associated with immunogenicity in the context of HLA class 

II {i.e., HLA DR) molecules has also been delineated {see, e.g., Southwood et al. J. 
Immunology 160:3363-3373 (1998), and U.S. Patent No. 6,413,527, issued July 2, 2002). 
In order to define a biologically significant threshold of HLA class II binding affinity, a 
database of the binding affinities of 32 DR-restricted epitopes for their restricting element 
(i.e., the HLA molecule that binds the epitope) was compiled. In approximately half of the 
cases (15 of 32 epitopes), DR restriction was associated with high binding affinities, 
i.e. binding affinity values of 100 nM or less. In the other half of the cases (16 of 32), DR 
restriction was associated with intermediate affinity (binding affinity values in the 
100-1000 nM range). In only one of 32 cases was DR restriction associated with an IC50 
of 1000 nM or greater. Thus, 1000 nM is defined as an affinity threshold associated with 
immunogenicity in the context of DR molecules. 
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[00278] The binding affinity of peptides for HLA molecules can be determined as 

described in Example 1, below. 

Enhancing Population Coverage of the Vaccine 
[00279] The primary anchor residues of the HLA class I peptide epitope supermotifs and 

motifs are summarized in Tables 1-2. AUele-specific HLA molecules that are comprised 
by the various HLA class I supertypes are listed in Table 4. In some cases, patterns of 
amino acid residues are present in both a motif and a supermotif The relationship of a 
particular motif and any related supermotif is indicated in the description of the individual 
motifs. 

[00280] By inclusion of one or more epitopes from several motifs or supermotifs in a 

vaccine composition, enhanced population coverage for major global ethnicities can be 
obtained. 

Assays to Detect T-Cell Responses 
[00281] Once HLA binding peptides are identified, they can be tested for the ability to 

elicit a T-cell response. The preparation and evaluation of motif-bearing peptides are 
described, e.g., in PCT publications WO 94/20127 and WO 94/03205. Briefly, peptides 
comprising epitopes from a particular antigen are synthesized and tested for their ability to 
bind to relevant HLA proteins. These assays may involve evaluation of peptide binding to 
purified HLA class I molecules in relation to the binding of a radioiodinated reference 
peptide. Alternatively, cells expressing empty class I molecules (i.e. cell surface HLA 
molecules that lack any bound peptide) may be evaluated for peptide binding by 
immunofluorescent staining and flow microfluorimetry. Other assays that may be used to 
evaluate peptide binding include peptide-dependent class I assembly assays and/or the 
inhibition of CTL recognition by peptide competition. Those peptides that bind to an 
HLA class I molecule, typically with an affinity of 500 nM or less, are fiirther evaluated 
for their ability to serve as targets for CTLs derived from infected or immunized 
individuals, as well as for their capacity to induce primary in vitro or in vivo CTL 
responses that can give rise to CTL populations capable of reacting with selected target 
cells associated with pathology. 
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[00282] Analogous assays are used for evaluation of HLA class II binding peptides. HLA 

class II motif-bearing peptides that are shown to bind, typically at an affinity of 1000 nM 
or less, are further evaluated for the ability to stimulate HTL responses. 

[00283] Conventional assays utilized to detect T cell responses include proliferation assays, 

lymphokine secretion assays, direct cytotoxicity assays, and limiting dilution assays. For 
example, antigen-presenting cells that have been incubated with a peptide can be assayed 
for the ability to induce CTL responses in responder cell populations. Antigen-presenting 
cells can be normal cells such as peripheral blood mononuclear cells or dendritic cells. 
Alternatively, mutant, non-human mammalian cell lines that have been transfected with a 
human class I MHC gene, and that are deficient in their ability to load class I molecules 
with intemally processed peptides, are used to evaluate the capacity of the peptide to 
induce in vitro primary CTL responses. Peripheral blood mononuclear cells (PBMCs) can 
be used as the source of CTL precursors. Antigen presenting cells are incubated with 
peptide, after which the peptide-loaded antigen-presenting cells are then incubated with 
the responder cell population imder optimized culture conditions. Positive CTL activation 
can be determined by assaying the culture for the presence of CTLs that lyse radio-labeled 
target cells, either specific peptide-pulsed targets or target cells that express endogenously 
processed antigen from which the specific peptide was derived. Altematively, the 
presence of epitope-specific CTLs can be determined by IFNy in situ ELISA. 

[00284] In an embodiment of the invention, directed to diagnostics, a method has been 

devised which allows direct quantification of antigen-specific T cells by staining with 
fluorescein-labelled HLA tetrameric complexes (Altman, J. D, et al, Proc. Natl Acad. 
ScL USA 90:10330, 1993; Altman, J. D. et aL, Science 274:94, 1996). Other options 
include staining for intracellular lymphokines, and interferon release assays or ELISPOT 
assays. Tetramer staining, intracellular lymphokine staining and ELISPOT assays all 
appear to be at least 10- fold more sensitive than more conventional eissays (Lalvani, A. et 
al, J. Exp. Med. 186:859, 1997; Dunbar, P. R. et al, Curr. Biol 8:413, 1998; Murali- 
Krishna, K. et al. Immunity 1998). Additionally, DimerX technology can be used 

as a means of quantitation {see^ e.g.. Science 274:94-99 (1996) and Proc. Natl. Acad. Sci. 
95:7568-73 (1998)), 

[00285] HTL activation may also be assessed using techniques known to those in the art, 

such as T cell proliferation or lymphokine secretion {see, e.g. Alexander et al. Immunity 
1:751-761, 1994). 
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[00286] Alternatively, immxinization of HLA transgenic mice can be used to determine 

immimogenicity of peptide epitopes. Several transgenic mouse strains, e.g., mice with 
human A2.1, All (which can additionally be used to analyze HLA- A3 epitopes), and B7 
alleles have been characterized. Other transgenic mice strains (e.g., transgenic mice for 
HLA-Al and A24) are being developed. Moreover, HLA-DRl and HLA-DR3 mouse 
models have been developed. Li accordance with principles in the art, additional 
transgenic mouse models with other HLA alleles are generated as necessary. 

[00287] Such mice can be immunized with peptides emulsified in Incomplete Freund's 

Adjuvant; thereafter any resulting T cells can be tested for their capacity to recognize 
target cells that have been peptide-pulsed or transfected with genes encoding the peptide 
of interest. CTL responses can be analyzed using cytotoxicity assays described above. 
Similarly, HTL responses can be analyzed using, e.g., T cell proliferation or lymphokine 
secretion assays. 



Minigenes 

[00288] A number of different approaches are available which allow simultaneous delivery 

of multiple epitopes. Nucleic acids encoding multiple epitopes are a useful embodiment 
of the invention; discrete peptide epitopes or polyepitopic peptides can be encoded. The 
epitopes to be included in a minigene are preferably selected according to the guidelines 
set forth in the previous section. Examples of amino acid sequences that can be included in 
a minigene include: HLA class I epitopes, HLA class II epitopes, a ubiquitination signal 
sequence, and/or a targeting sequence such as an endoplasmic reticulum (ER) signal 
sequence to facilitate movement of the resulting peptide into the endoplasmic reticulum. 
Examples of minigene constructs are shown in Tables 23-28. 

[00289] The use of multi-epitope minigenes is also described in, e.g., co-pending 

applications U.S.S.N. 09/311,784, 09/894,018, 60/419,973, 60/415,463; Ishioka et al., J, 
Immunol 162:3915-3925, 1999; An, L. and Whitton, J. L., J. Virol 71:2292, 1997; 
Thomson, S. A. et al, J, Immunol 157:822, 1996; Whitton, J. L. et al, J. Virol 67:348, 
1993; Hanke, R. et al. Vaccine 16:426, 1998. For example, a multi-epitope DNA plasmid 
encoding nine dominant HLA-A*0201- and Al 1 -restricted CTL epitopes derived from the 
polymerase, envelope, and core proteins of HBV and human immimodeficiency virus 
(HIV), a PADRE® universal helper T cell (HTL) epitope, and an endoplasmic reticulum- 
translocating signal sequence has been engineered. Immunization of HLA transgenic mice 
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with this plasmid construct resulted in strong CTL induction responses against the nine 
CTL epitopes tested. This CTL response was similar to that observed with a lipopeptide 
of known immunogenicity in humans, and significantly greater than immunization using 
peptides in oil-based adjuvants. Moreover, the immunogenicity of DNA-encoded epitopes 
in vitro was also correlated with the in vitro responses of specific CTL lines against target 
cells transfected with the DNA plasmid. These data show that the minigene served: L) to 
generate a CTL response and 2.) to generate CTLs that recognized cells expressing the 
encoded epitopes. A similar approach can be used to develop minigenes encoding 
epitopes of an infectious agent. 

[00290] For example, to create a DNA sequence encoding the selected epitopes (minigene) 

for expression in hiunan cells, the amino acid sequences of the epitopes may be reverse 
translated. A human codon usage table can be used to guide the codon choice for each 
amino acid. These epitope-encoding DNA sequences may be directly adjoined, so that 
when translated, a continuous peptide sequence is created. However, to optimize 
expression and/or immimogenicity, additional elements can be incorporated into the 
minigene design such as spacer amino acid residues between epitopes. HLA presentation 
of CTL and HTL epitopes may be improved by including synthetic {e.g. poly-alanine) or 
naturally-occurring flanking sequences adjacent to the CTL or HTL epitopes; these larger 
peptides comprising the epitope(s) are within the scope of the invention, Li one 
embodiment, spacer amino acid residues between one or more CTL and/or HTL epitopes 
are designed so as to minimize junctional epitopes that may result from the juxtaposition 
of 2 CTL and/or HTL epitopes. 

[00291] The minigene sequence may be converted to DNA by assembling oligonucleotides 

that encode the plus and minus strands of the minigene. Overlapping oligonucleotides 
(30-100 bases long) may be synthesized, phosphorylated, purified and annealed imder 
appropriate conditions using well known techniques. The ends of the oligonucleotides can 
be joined, for example, using T4 DNA ligase. This synthetic minigene, encoding the 
epitope peptide, can then be cloned into a desired expression vector. 

[00292] Standard regulatory sequences well known to those of skill in the art are preferably 

included in the vector to ensure expression in the target cells. Several vector elements are 
desirable: a promoter with a downstream cloning site for minigene insertion; a 
polyadenylation signal for efficient transcription termination; an E. coli origin of 
replication; and an E, coli selectable marker {e.g. ampicillin or kanamycin resistance). 
Numerous promoters can be used for this purpose, e.g., the human cytomegalovirus 
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(hCMV) CMV-IE promoter. See, e.g., U.S. Patent Nos. 5,580,859 and 5,589,466 for other 
suitable promoter sequences. 

[00293] Optimized peptide expression and immunogenicity can be achieved by certain 

modifications to a minigene construct. For example, in some cases introns facilitate 
efficient gene expression, thus one or more synthetic or naturally-occurring introns can be 
incorporated into the transcribed region of the minigene. The inclusion of mRNA 
stabilization sequences and sequences for replication in mammalian cells may also be 
considered for increasing minigene expression. 

[00294] Once an expression vector is selected, the minigene is cloned into the polylinker 

region downstream of the promoter. This plasmid is transformed into an appropriate 
bacterial strain, and DNA is prepared using standard techniques. The orientation and 
DNA sequence of the minigene, as well as all other elements included in the vector, are 
confirmed using restriction mapping, PGR and/or DNA sequence analysis. Bacterial cells 
harboring the correct plasmid can be stored as cell banks. 

[00295] In addition, immunostimulatory sequences (ISSs or CpGs) appear to play a role in 

the immunogenicity of DNA vaccines. These sequences may be included in the vector, 
outside the minigene coding sequence to enhance immxmogenicity. 

[00296] In some embodiments, a bi-cistronic expression vector which allows production of 

both the minigene-encoded epitopes and a second protein (e.^., one that modulates 
immunogenicity) can be used. Examples of proteins or polypeptides that, if co-expressed 
with epitopes, can enhance an immune response include cytokines {e,g., IL-2, IL-12, 
GM-CSF), cytokine-inducing molecules {e.g., LeIF), costimulatory molecules, or pan-DR 
binding proteins (PADRE®, Epimmune, San Diego, CA). Helper T cell (HTL) epitopes 
such as PADRE® molecules can be joined to intracellular targeting signals and expressed 
separately fi"om expressed CTL epitopes. This can be done in order to direct HTL 
epitopes to a cell compartment different than that of the CTL epitopes, one that provides 
for more efficient entry of HTL epitopes into the HLA class II pathway, thereby 
improving HTL induction. In contrast to HTL or CTL induction, specifically decreasing 
the immune response by co-expression of immunosuppressive molecules {e.g. TGF-P) 
may be beneficial in certain diseases. 

[00297] Therapeutic quantities of plasmid DNA can be produced for example, by 

fermentation in E. coli, followed by purification. Aliquots fi-om the working cell bank are 
used to inoculate growth medium, and are grown to saturation in shaker flasks or a 
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bioreactor according to well known techniques. Plasmid DNA is purified using standard 
bioseparation technologies such as solid phase anion-exchange resins available, e.g., firom 
QIAGEN, Inc. (Valencia, California). If required, supercoiled DNA can be isolated fi-om 
the open circular and linear forms using gel electrophoresis or other methods. 

[00298] Purified plasmid DNA can be prepared for injection using a variety of 

formulations. The simplest of these is reconstitution of lyophilized DNA in sterile 
phosphate-buffer saline (PBS). This approach, known as "naked DNA," is currently being 
used for intramuscular (IM) administration in clinical trials. To maximize the 
immunotherapeutic effects of minigene vaccines, alternative methods of formulating 
purified plasmid DNA may be used. A variety of such methods have been described, and 
new techniques may become available. Cationic lipids, glycolipids, and fiisogenic 
liposomes can also be used in the formulation (see, e,g,, WO 93/24640; Mannino & 
Gould-Fogerite, BioTechniques 6(7): 682 (1988); U.S. Patent No. 5,279,833; WO 
91/06309; and Feigner, et a/., Proc. Nat 'I Acad. ScL USA 84:7413 (1987). In addition, 
peptides and compounds referred to collectively as protective, interactive, non-condensing 
compounds (PINC) can also be complexed to purified plasmid DNA to influence variables 
such as stability, intramuscular dispersion, or trafficking to specific organs or cell types. 

[002991 Known methods in the art can be used to enhance delivery and uptake of a 

polynucleotide in vivo. For example, the polynucleotide can be complexed to 
polyvinylpyrrolidone (PVP), to prolong the localized bioavailability of the polynucleotide, 
thereby enhancing uptake of the polynucleotide by the organisum {see e.g,^ U.S. Patent 
No. 6,040,295; EP 0 465 529; WO 98/17814). PVP is a polyamide that is known to form 
complexes with a wide variety of substances, and is chemically and physiologically inert. 

[00300] Target cell sensitization can be used as a fimctional assay of the expression and 

HLA class I presentation of minigene-encoded epitopes. For example, the plasmid DNA 
is introduced into a mammalian cell line that is a suitable target for standard CTL 
chromiimi release assays. The transfection method used will be dependent on the final 
formulation, electroporation can be used for "naked" DNA, whereas cationic lipids or 
DNA:PVP compositions allow direct in vitro transfection. A plasmid expressing green 
fluorescent protein (GFP) can be co-transfected to allow enrichment of transfected cells 
using fluorescence activated cell sorting (FACS). The transfected cells are then 
chromium-51 (^^Cr) labeled and used as targets for epitope-specific CTLs. Cytolysis of 
the target cells, detected by ^^Cr release, indicates both the production and HLA 
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presentation of, minigene-encoded CTL epitopes. Expression of HTL epitopes may be 
evaluated in an analogous manner using assays to assess HTL activity. 
[00301] In vivo immimogenicity is a second approach for functional testing of minigene 
DNA formulations. Transgenic mice expressing appropriate human HLA proteins are 
immunized with the DNA product. The dose and route of administration are formulation 
dependent {e.g., IM for DNA in PBS, intraperitoneal (IP) for lipid-complexed DNA). 
Eleven to twenty-one days after immunization, splenocytes are harvested and restimulated 
for one week in the presence of peptides encoding each epitope being tested. Thereafter, 
for CTLs, standard assays are conducted to determine if there is cytolysis of peptide- 
loaded, ^^Cr-labeled target cells. Once again, lysis of target cells that were exposed to 
epitopes corresponding to those in the minigene, demonstrates DNA vaccine fimction and 
induction of CTLs. Immunogenicity of HTL epitopes is evaluated in transgenic mice in an 
analogous manner. 

[00302] Alternatively, the nucleic acids can be administered using ballistic delivery as 

described, for instance, in U.S. Patent No. 5,204,253. Using this technique, particles 
comprised solely of DNA are administered. In a fiirther alternative embodiment for 
ballistic delivery, DNA can be adhered to particles, such as gold particles. 

Vaccine Compositions 

[00303] Vaccines that contain, an immunologically effective amount of one or more 

peptides or polynucleotides of the invention are a fiirther embodiment of the invention. 
The peptides can be delivered by various means or formulations, all collectively referred 
to as "vaccine" compositions. Such vaccine compositions, and/or modes of 
administration, can include, for example, naked DNA, DNA formulated with PVP, DNA 
in cationic lipid formulations; lipopeptides (e.g.,Vitiello, A. et al.y J. Clin, Invest. 95:341, 
1995), DNA or peptides, encapsulated e.g.^ in poly(DL-lactide-co-glycolide) ("PLG") 
microspheres {see, e.g., Eldridge, et al., Molec. Immunol 28:287-294, 1991: Alonso et al.^ 
Vaccine 12:299-306, 1994; Jones et al. Vaccine 13:675-681, 1995); peptide compositions 
contained in immune stimulating complexes (ISCOMS) {seQ, e.g., Takahashi et al. Nature 
344:873-875, 1990; Hu et al, Clin Exp Immunol 113:235-243, 1998); multiple antigen 
peptide systems (MAPs) {see e.g.. Tarn, J. P., Proc. Natl Acad. ScL U.S.A. 85:5409-5413, 
1988; Tam, J.P., J. Immunol Methods 196:17-32, 1996); viral, bacterial, or, fimgal 
delivery vectors (Perkus, M. E. et al. In: Concepts in vaccine development ^ Kaufinann, S. 
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H. E., ed., p. 379, 1996; Chakrabarti, S. et aL, Nature 320:535, 1986; Hu, S. L. et al. 
Nature 320:537, 1986; Kieny, M.-P. et aL, AIDS Bio/Technology 4:790, 1986; Top, F. H. 
et aL, J, Infect. Dis. 124:148, 1971; Chanda, P. K. et a/.. Virology 175:535, 1990); 
particles of viral or synthetic origin {e.g., Kofler, N. et aL, J. Immunol, Methods. 192:25, 
1996; Eldridge, J. H. et al, Sem. Hematol. 30:16, 1993; Falo, L. D., Jr. et al.. Nature Med. 
7:649, 1995); adjuvants (e.g., incomplete freund's advjuvant) (Warren, H. S., Vogel, F. R., 
and Chedid, L. A. Annu. Rev. Immunol. 4:369, 1986; Gupta, R. K. et al. Vaccine 11:293, 
1993); liposomes (Reddy, R. et al, J. Immunol 148:1585, 1992; Rock, K. L., Immunol. 
Today 17:131, 1996); or, particle-absorbed DNA (Ulmer, J. B. et ai. Science 259:1745, 
1993; Robinson, H. L., Hunt, L. A., and Webster, R. G., Vaccine 11:957, 1993; Shiver, J. 
W. et al. In: Concepts in vaccine development, Kaufinann, S. H. E,, ed., p. 423, 1996; 
Cease, K. B., and Berzofsky, J. A., Annu. Rev. Immunol 12:923, 1994 and Eldridge, J. H. 
et al, Sem. Hematol 30:16, 1993), etc. Toxin-targeted delivery technologies, also known 
as receptor mediated targeting, such as those of Avant Immunotherapeutics, Inc. 
(Needham, Massachusetts) or attached to a stress protein, e.g., HSP 96 (Stressgen 
Biotechnologies Corp., Victoria, BC, Canada) can also be used. 
[00304] Vaccines of the invention comprise nucleic acid mediated modalities. DNA or 

RNA encoding one or more of the peptides of the invention can be administered to a 
patient. This approach is described, for instance, in Wolff et. al. Science 247:1465 (1990) 
as well as U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566; 5,739,118; 5,736,524; 
5,679,647; and, WO 98/04720. Examples of DNA-based delivery technologies include 
"naked DNA", facilitated (bupivicaine, polymers {e.g., PVP), peptide-mediated) delivery, 
cationic lipid complexes, and particle-mediated ("gene gun") or pressure-mediated 
delivery {see, e.g., U.S. Patent No. 5,922,687). Accordingly, peptide vaccines of the 
invention can be expressed by viral or bacterial vectors. Examples of expression vectors 
include attenuated viral hosts, such as vaccinia or fowlpox. For example, vaccinia virus is 
used as a vector to express nucleotide sequences that encode the peptides of the invention 
{e.g., MVA). Upon introduction into an acutely or chronically infected host or into a non- 
infected host, the recombinant vaccinia virus expresses the immunogenic peptide, and 
thereby elicits an immune response. Vaccinia vectors and methods useful in immimization 
protocols are described in, e.g., U.S. Patent No. 4,722,848. Another vector is BCG 
(Bacille Calmette Guerin). BCG vectors are described in Stover et al. Nature 351:456- 
460 (1991). A wide variety of other vectors useful for therapeutic administration or 
immunization of the peptides of the invention, e.g. adeno and adeno-associated virus 
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vectors, alpha virus vectors, retroviral vectors, Salmonella typhi vectors, detoxified 
anthrax toxin vectors, and the like, are apparent to those skilled in the art fi*om the 
description herein. 

[00305] Furthermore, vaccines in accordance with the invention can comprise one or more 
peptides of the invention. Accordingly, a peptide can be present in a vaccine individually; 
alternatively, the peptide can exist as a homopolymer comprising multiple copies of the 
same peptide, or as a heteropolymer of various peptides. Polymers have the advantage of 
increased probability for immunological reaction and, where different peptide epitopes are 
used to make up the polymer, the ability to induce antibodies and/or T cells that react with 
different antigenic determinants of the antigen targeted for an immune response. The 
composition may be a naturally occurring region of an antigen or can be prepared, e.g.^ 
recombinantly or by chemical synthesis. 

[00306] Carriers that can be used with vaccines of the invention are well known in the art, 

and include, e.g., thyroglobulin, albumins such as hvunan serum albumin, tetanus toxoid, 
polyamino acids such as poly L-lysine, poly L-glutamic acid, influenza virus proteins, 
hepatitis B virus core protein, and the like. The vaccines can contain a physiologically 
tolerable diluent such as water, or a saline solution, preferably phosphate buffered saline. 
Generally, the vaccines also include an adjuvant. Adjuvants such as incomplete Freund's 
adjuvant, aluminum phosphate, aluminum hydroxide, or alum are examples of materials 
well known in the art. Additionally, as disclosed herein, CTL responses can be primed by 
conjugating peptides of the invention to lipids, such as tripalmitoyl-S-glyceryl-cysteinyl- 
seryl-serine (P3CSS). 

[00307] Upon immunization with a peptide composition in accordance with the invention, 

via injection (e.^., SC, ID, IM), aerosol, oral, transdermal, transmucosal, intrapleural, 
intrathecal, or other suitable routes, the immune system of the host responds to the vaccine 
by producing antibodies, CTLs and/or HTLs specific for the desired antigen. 
Consequently, the host becomes at least partially immune to subsequent exposure to the 
infectious agent, and thereby derives a prophylactic or therapeutic benefit. 

[00308] In certain embodiments, components that induce T cell responses are combined 

with components that induce antibody responses to the target antigen of interest. A 
preferred embodiment of such a composition comprises class I and class II epitopes in 
accordance with the invention. Altematively, a composition comprises a class I and/or 
class II epitope in accordance with the invention, along with a PADRE® molecule 
(Epimmune, San Diego, CA). 
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[00309] Vaccines of the invention can comprise antigen presenting cells, such as dendritic 

cells, as a vehicle to present peptides of the invention. For example, dendritic cells are 
transfected, e.g.^ with a minigene construct in accordance with the invention, in order to 
elicit immime responses. Minigenes are discussed in greater detail in a following section. 
Vaccine compositions can be created in vitro, following dendritic cell mobilization and 
harvesting, whereby loading of dendritic cells occurs in vitro, 

[00310] The vaccine compositions of the invention may also be used in combination with 

antiviral drugs such as interferon-a, or immune adjuvants such as IL-12, GM-CSF, etc. 

[00311] Preferably, the following principles are utilized when selecting epitope(s) and/or 

analogs for inclusion in a vaccine, either peptide-based or nucleic acid-based formulations. 
Exemplary variants that may be utilized in a vaccine to treat or prevent infectious agent- 
mediated disease are set out in Tables 6-9 and Figures lA-4. Each of the following 
principles can be balanced in order to make the selection. When multiple epitopes are to 
be used in a vaccine, the epitopes may be, but need not be, contiguous in sequence in the 
native antigen from which the epitopes are derived. Such multiple epitotes can refer to the 
order of epitopes within a peptide, or to the selection of epitopes that come from the same 
reagion, for use in either individual peptides or in a multi-epitopic peptide. 

1. ) Variants are selected which, upon administration, mimic immune responses that 
have been observed to be correlated with prevention or clearance of infectious disease. For HLA 
Class I, this generally includes 3-7 variants from at least one infectious agent or antigen thereof 

2. ) Variants are selected that have the requisite binding affinity established to be 
correlated with immunogenicity; for HLA Class I an IC50 of 500 nM or less, or for Class 11 an IC50 
of 1000 nM or less. For HLA Class I it is presently preferred to select a peptide having an IC50 of 
200 nM or less, as this is believed to better correlate not only to induction of an immune response, 
but to in vitro tumor cell killing as well. For HLA Al and A24, it is especially preferred to select a 
peptide having an IC50 of 100 nM or less. 

3. ) Supermotif bearing- variants, or a sufficient array of allele-specific motif-bearing 
variants, are selected to give broad population coverage. In general, it is preferable to have at least 
80% population coverage. A Monte Carlo analysis, a statistical evaluation known in the art, can 
be employed to assess the breadth of population coverage. 

4. ) Of particular relevance are "nested epitopes." Nested epitopes occur where at 
least two epitopes overlap in a given peptide sequence. For example, a nested epitope can be a 
fragment of an antigen from a region that contains multiple epitopes that are overlapping, or one 
epitope that is completely encompassed by another, eg., A2 peptides MAGE3.159 and 
MAGES. 160 are nested epitopes. A peptide comprising "transcendent nested epitopes" is a 
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peptide that has both HLA class I and HLA class II epitopes in it. When providing nested 
epitopes, it is preferable to provide a sequence that has the greatest number of epitopes per 
provided sequence. Preferably, one avoids providing a peptide that is any longer than the amino 
terminus of the amino terminal epitope and the carboxyl terminus of the carboxyl terminal epitope 
in the peptide. When providing a sequence comprising nested epitopes, it is important to evaluate 
the sequence in order to insure that it does not have pathological or other deleterious biological 
properties; this is particularly relevant for vaccines directed to infectious organisms. 

5.) If a protein with multiple epitopes or a polynucleotide (e.g., minigene) is created, 
an objective is to generate the smallest peptide that encompasses the epitopes of interest. This 
principle is similar, if not the same as that employed when selecting a peptide comprising nested 
epitopes. However, with an artificial peptide comprising multipe epitopes, the size minimization 
objective is balanced against the need to integrate any spacer sequences between epitopes in the 
polyepitopic protein. Spacer amino acid residues can be introduced to avoid junctional epitopes 
(an epitope recognized by the immune system, not present in the target antigen, and only created 
by the man-made juxtaposition of epitopes), or to facilitate cleavage between epitopes and thereby 
enhance epitope presentation. Junctional epitopes are generally to be avoided because the 
recipient may generate an immune response to that non-native epitope. Of particular concern is a 
junctional epitope that is a "dominant epitope." A dominant epitope may lead to such a zealous 
response that immune responses to other epitopes are diminished or suppressed. 
[00312] The principles are the same, except jimctionai epitopes applies to the sequences 

surroxmding the epitope. One must also take care with other sequences in construct to 
avoid immune response. 

T CELL PRIMING MATERIALS 

[00313] In some embodiments it may be desirable to include in the pharmaceutical 
compositions of the invention at least one component which primes cytotoxic T 
lymphocytes. Lipids have been identified as agents capable of facilitating the priming in 
vitro CTL response against viral antigens. For example, pahnitic acid residues can be 
attached to the s-and a- amino groups of a lysine residue and then linked to an 
immunogenic peptide. One or more linking moieties can be used such as Gly, Gly-Gly-, 
Ser, Ser-Ser, or the like. The lipidated peptide can then be administered directly in a 
micelle or particle, incorporated into a liposome, or emulsified in an adjuvant, e.^., 
incomplete Freund*s adjuvant. A preferred immunogenic composition comprises palmitic 
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acid attached to s- and a- amino groups of Lys via a linking moiety, e,g„ Ser-Ser, added to 
the amino temiinus of an immimogenic peptide. 
[00314] In another embodiment of Upid-facilitated priming of CTL responses, coli 

lipoproteins, such as tripalmitoyl-S-glyceryl-cysteinyl-seryl-serine (P3CSS) can be used to 
prime CTL when covalently attached to an appropriate peptide. {See, e.g., Deres, et al. 
Nature 342:561, 1989). Thus, peptides of the invention can be coupled to P3CSS, and the 
lipopeptide administered to an individual to specifically prime a CTL response to the 
target antigen. Moreover, because the induction of neutralizing antibodies can also be 
primed with PsCSS-conjugated epitopes, two such compositions can be combined to elicit 
both humoral and cell-mediated responses. 

DENDRITIC CELLS PULSED WITH CTL AND/OR HTL PEPTIDES 

[00315] An embodiment of a vaccine composition in accordance with the invention 

comprises ex vivo administration of a cocktail of epitope-bearing peptides to PBMC, or 
isolated DC therefrom, from the patient's blood. A pharmaceutical to facilitate harvesting 
of DC can be used, such as Progenipoietin™ (Monsanto, St, Louis, MO) or GM-CSF/IL-4. 
After pulsing the DC with peptides and prior to reinfusion into patients, the DC are 
washed to remove unbound peptides. In this embodiment, a vaccine comprises peptide- 
pulsed DCs which present the pulsed peptide epitopes in HLA molecules on their siu^faces. 

[00316] The DC can be pulsed ex vivo with a cocktail of peptides, some of which stimulate 

CTL responses to one or more antigens of interest, e.g., antigens from infectious agents 
such as HIV env, HIV pol, HIV gag, HIV vpu, HBV and/or the antigens in Tables 1 1-22, 
or otherwise described herein or know in the art. Optionally, a helper T cell (HTL) 
peptide such as PADRE®, can be included to facilitate the CTL response. Thus, a vaccine 
in accordance with the invention comprising epitopes from an infectious agent is used to 
treat or prevent disease mediated by these agents in patients. A vaccine can be used prior 
to, during, or following other therapies including, for example, antibiotic therepy, anti- 
viral therapy (e.g., highly active antiretroviral therapy (HAART) in the case of HIV- 
AIDS), antibody therapy, cancer therapy, and adjimct thereapy, whereupon the vaccine 
provides descreased morbidity, increased disease free survival and overall survival in 
recipients. 
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DIAGNOSTIC AND PROGNOSTIC USES 



[00317] In one embodiment of the invention, HLA class I and class II binding peptides can 

be used as reagents to evaluate an immune response. Preferably, the following principles 
are utilized when selecting a variant(s) for diagnostic, prognostic and similar uses. 
Potential principles include having the binding affinities described earlier, and/or matching 
the HLA-motifi^supermotif of a peptide with the HLA-type of a patient. 

[00318] The evaluated immune response can be induced by any immunogen. For example, 

the immunogen may result in the production of antigen-specific CTLs or HTLs that 
recognize the peptide epitope(s) employed as the reagent. Thus, a peptide of the invention 
may or may not be used as the immunogen. Assay systems that can be used for such 
analyses include tetramer-based protocols (e.g., DimerX technology (see, e.g.. Science 
274:94-99 (1996) and Proc. Natl Acad. Sci. 95:7568-73 (1998)), staining for intracellular 
lymphokines, interferon release assays, or ELISPOT assays. 

[00319] For example, following exposure to a putative immunogen, a peptide of the 

invention can be used in a tetramer staining assay to assess peripheral blood mononuclear 
cells for the presence of any antigen-specific CTLs. The HLA-tetrameric complex is used 
to directly visualize antigen-specific CTLs and thereby determine the frequency of such 
antigen-specific CTLs in a sample of peripheral blood mononuclear cells {see^ e.g., Ogg et 
al. Science 279:2103-2106, 1998; and Altman et al.. Science 174:94-96, 1996). 

[00320] A tetramer reagent comprising a peptide of the invention is generated as follows: 

A peptide that binds to an HLA molecule is refolded in the presence of the corresponding 
HLA heavy chain and p2-microglobulin to generate a trimolecular complex. The complex 
is biotinylated at the carboxyl terminal end of the HLA heavy chain, at a site that was 
previously engineered into the protein. Tetramer formation is then induced by adding 
streptavidin. When fluorescently labeled streptavidin is used, the tetrameric complex is 
used to stain antigen-specific cells. The labeled cells are then readily identified, e.g.^ by 
flow cytometry. Such procedures are used for diagnostic or prognostic purposes; the cells 
identified by the procedure can be used for therapeutic purposes. 

[00321] Peptides of the invention are also used as reagents to evaluate immime recall 

responses, (see, e.g., Bertoni et al, J. Clin. Invest. 100:503-513, 1997 and Penna et al, J. 
Exp. Med. 174:1565-1570, 1991.) For example, a PBMC sample from an individual 
expressing a disease-associated antigen (e.g. an antigen from an infectious agent) can be 
analyzed for the presence of antigen-specific CTLs or HTLs using specific peptides. A 
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blood sample containing mononuclear cells may be evaluated by cultivating the PBMCs 
and stimulating the cells with a peptide of the invention. After an appropriate cultivation 
period, the expanded cell population may be analyzed, for example, for CTL or for HTL 
activity. 

[00322] Thus, the peptides can be used to evaluate the efficacy of a vaccine. PBMCs 

obtained from a patient vaccinated with an immunogen may be analyzed by methods such 
as those described herein. The patient is HLA typed, and peptide epitopes that are bound 
by the HLA molecule(s) present in that patient are selected for analysis. The 
immunogenicity of the vaccine is indicated by the presence of CTLs and/or HTLs directed 
to epitopes present in the vaccine. 

[00323] The peptides of the invention may also be used to make antibodies, using 

techniques well known in the art (see, e,g. Current Protocols in Immunology, 
Wiley/Greene, NY; and Antibodies A Laboratory Manual Harlow, Harlow and Lane, Cold 
Spring Harbor Laboratory Press, 1989). Such antibodies are useful as reagents to 
determine the presence of disease-associated antigens. Antibodies in this category include 
those that recognize a peptide when bound by an HLA molecule, /.e., antibodies that bind 
to a peptide-MHC complex. 

ADMINISTRATION FOR THERAPEUTIC OR PROPHYLACTIC PURPOSES 

[00324] The peptides and polynucleotides of the present invention, including cells and 

compositions comprising them, are useful for administration to mammals, particularly 
humans, to treat and/or prevent infection by an infectious agent such as HIV, HBV, HCV, 
HPV, Plasmodium falciparum and other agents described herein or known in the art. 
Vaccine compositions containing the peptides of the invention are administered to a 
patient infected with a particular infectious agent or to an individual susceptible to, or 
otherwise at risk for, infection with such an agent to elicit an immune response against 
antigens of that agent and thus enhance the patient's own inraiune response capabilities. 
Where susceptible individuals are identified prior to infection, the composition can be 
targeted to them, thus minimizing the need for administration to a larger population. 

[00325] In therapeutic applications, peptide and/or nucleic acid compositions are administered to a 

patient in an amount sufficient to elicit an effective immune response to the infectious agent 
antigen and to thereby cure, arrest or slow symptoms and/or complications. An amount adequate 
to accomplish this is defined as "therapeutically effective dose." Amounts effective for this use 
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will depend on, e.g., the particular composition administered, the manner of administration, the 
stage and severity of the disease being treated, the weight and general state of health of the patient, 
and the judgment of the prescribing physician. 

[00326] The vaccine compositions of the invention can be used purely as prophylactic agents. 

Generally the dosage for an initial prophylactic immunization generally occurs in a unit dosage 
range where the lower value is about 1, 5, 50, 500, or 1000 of peptide and the higher value is 
about 10,000; 20,000; 30,000; or 50,000 ^g of peptide. Dosage values for a human typically range 
from about 500 |ag to about 50,000 ^ig of peptide per 70 kilogram patient. This is followed by 
boosting dosages of between about 1.0 jj,g to about 50,000 jag of peptide, administered at defined 
intervals from about four weeks to six months after the initial administration of vaccine. The 
immunogenicity of the vaccine may be assessed by measuring the specific activity of CTL and 
HTL obtained from a sample of the patient's blood. 

[00327] As noted above, peptides comprising CTL and/or HTL epitopes of the invention induce 

immune responses when presented by HLA molecules and contacted with a CTL or HTL specific 
for an epitope comprised by the peptide. The manner in which the peptide is contacted with the 
CTL or HTL is not critical to the invention. For instance, the peptide can be contacted with the 
CTL or HTL either in vitro or in vivo. If the contacting occurs in vivo, peptide can be administered 
directly, or in other forms/vehicles, e.g., DNA vectors encoding one or more peptides, viral vectors 
encoding the peptide(s), liposomes, antigen presenting cells such as dendritic cells, and the like. 

[00328] Accordingly, for pharmaceutical compositions of the invention in the form of peptides or 

polypeptides, the peptides or polypeptides can be administered directly. Alternatively, the 
peptide/polypeptides can be administered indirectly presented on APCs, or as DNA encoding 
them. Furthermore, the peptides or DNA encoding them can be administered individually or as 
fusions of one or more peptide sequences. 

[00329] For therapeutic use, administration should generally begin at the first diagnosis of 

infectious agent-related disease. This is followed by boosting doses at least until symptoms are 
substantially abated and for a period thereafter. In chronic disease states, loading doses followed 
by boosting doses may be required. 

[00330] The dosage for an initial therapeutic immunization generally occurs in a unit dosage range 

where the lower value is about 1, 5, 50, 500, or 1,000 [ig of peptide and the higher value is about 
10,000; 20,000; 30,000; or 50,000 ^ig of peptide. Dosage values for a human typically range from 
about 500 ^g to about 50,000 ^ig of peptide per 70 kilogram patient. Boosting dosages of between 
about 1.0 |ig to about 50,000 |xg of peptide, administered pursuant to a boosting regimen over 
weeks to months, can be administered depending upon the patient's response and condition. 
Patient response can be determined by measuring the specific activity of CTL and HTL obtained 
from the patient's blood. 
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[00331] In certain embodiments, peptides and compositions of the present invention are used in 

serious disease states. In such cases, as a result of the minimal amounts of extraneous substances 
and the relative nontoxic nature of the peptides, it is possible and may be desirable to administer 
substantial excesses of these peptide compositions relative to these stated dosage amounts. 

[00332] For treatment of chronic disease, a representative dose is in the range disclosed above, 

namely where the lower value is about 1, 5, 50, 500, or 1,000 |ig of peptide and the higher value is 
about 10,000; 20,000; 30,000; or 50,000 ng of peptide, preferably from about 500 ^ig to about 
50,000 ^ig of peptide per 70 kilogram patient. Initial doses followed by boosting doses at 
established intervals, e.g., from four weeks to six months, may be required, possibly for a 
prolonged period of time to effectively immunize an individual. In the case of chronic disease, 
administration should continue until at least clinical symptoms or laboratory tests indicate that the 
disease has been eliminated or substantially abated, and for a follow-up period thereafter. The 
dosages, routes of administration, and dose schedules are adjusted in accordance with 
methodologies known in the art. 

[00333] The pharmaceutical compositions for therapeutic treatment are intended for parenteral, 

topical, oral, intrathecal, or local administration. Preferably, the pharmaceutical compositions are 
administered parentally, e.g., intravenously, subcutaneously, intradermally, or intramuscularly. 

[00334] Thus, in a preferred embodiment the invention provides compositions for parenteral 

administration which comprise a solution of the immunogenic peptides dissolved or suspended in 
an acceptable carrier, preferably an aqueous carrier. A variety of aqueous carriers may be used, 
e.g., water, buffered water, 0.8% saline, 0.3% glycine, hyaluronic acid and the like. These 
compositions may be sterilized by conventional, well known sterilization techniques, or may be 
sterile filtered. The resulting aqueous solutions may be packaged for use as is, or lyophilized, the 
lyophilized preparation being combined with a sterile solution prior to administration. The 
compositions may contain pharmaceutically acceptable auxiliary substances or pharmaceutical 
excipients as may be required to approximate physiological conditions, such as pH-adjusting and 
buffering agents, tonicity adjusting agents, wetting agents, preservatives, and the like, for example, 
sodium acetate, sodium lactate, sodium chloride, potassium chloride, calcium chloride, sorbitan 
monolaurate, triethanolamine oleate, etc, 

[00335] The concentration of peptides of the invention in the pharmaceutical formulations can vary 

widely, i.e., from less than about 0.1%, usually at or at least about 2% to as much as 20% to 50% 
or more by weight, and will be selected primarily by fluid volumes, viscosities, etc, in accordance 
with the particular mode of administration selected. 

[00336] A human unit dose form of the peptide composition is typically included in a 

pharmaceutical composition that also comprises a human unit dose of an acceptable carrier, 
preferably an aqueous carrier, and is administered in a volume of fluid that is known by those of 
skill in the art to be used for administration of such compositions to humans (see, e.g.. 
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Remington's Pharmaceutical Sciences, 17* Edition, A. Germaro, Editor, Mack Publishing Co., 
Easton, Pennsylvania, 1985). 
[003371 The peptides of the invention can also be administered via hposomes, which serve to 

target the peptides to a particular tissue, such as lymphoid tissue, or to target selectively to infected 
cells, as well as to increase the half-life of the peptide composition. Liposomes include emulsions, 
foams, micelles, insoluble monolayers, liquid crystals, phospholipid dispersions, lamellar layers 
and the like. In these preparations, the peptide to be delivered is incorporated as part of a 
liposome, alone or in conjunction with a molecule which binds to a receptor prevalent among 
lymphoid cells (such as monoclonal antibodies which bind to the CD45 antigen) or with other 
therapeutic or immunogenic compositions. Thus, liposomes either filled or decorated with a 
desired peptide of the invention can be directed to the site of lymphoid cells, where the liposomes 
then deliver the peptide compositions. Liposomes for use in accordance with the invention are 
formed from standard vesicle-forming lipids, which generally include neutral and negatively 
charged phospholipids and a sterol, such as cholesterol. The selection of lipids is generally guided 
by consideration of, e.g., liposome size, acid lability and stability of the liposomes in the blood 
stream. A variety of methods are available for preparing liposomes, as described in, e.g., Szoka, et 
al, Ann. Rev. Biophys. Bioeng, 9:467 (1980), and U.S. Patent Nos. 4,235,871, 4,501,728, 
4,837,028, and 5,019,369. 

[00338] For targeting compositions of the invention to cells of the immune system, a ligand can be 

incorporated into the liposome, e.g., antibodies or fragments thereof specific for cell surface 
determinants of the desired immune system cells. A liposome suspension containing a peptide 
may be administered intravenously, locally, topically, etc. in a dose which varies according to, 
inter alia, the manner of administration, the peptide being delivered, and the stage of the disease 
being treated. 

[00339] For solid compositions, conventional nontoxic solid carriers may be used which include, 

for example, pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharin, talcum, cellulose, glucose, sucrose, magnesium carbonate, and the like. For oral 
administration, a pharmaceutically acceptable nontoxic composition is formed by incorporating 
any of the normally employed excipients, such as those carriers previously listed, and generally 
10-95% of active ingredient, that is, one or more peptides of the invention, often at a concentration 
of25%-75%. 

[00340] For aerosol administration, the immunogenic peptides are preferably supplied in finely 

divided form, along with a surfactant and propellant. Typical percentages of peptides are 0.01%- 
20% by weight, often 1%-10%. The surfactant must, of course, be pharmaceutically acceptable, 
and preferably soluble in the propellant. Representative of such agents are the esters or partial 
esters of fatty acids containing from 6 to 22 carbon atoms, such as caproic, octanoic, lauric, 
palmitic, stearic, linoleic, linolenic, olesteric and oleic acids with an aliphatic polyhydric alcohol 
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or its cyclic anhydride. Mixed esters, such as mixed or natural glycerides may be employed. The 
surfactant may constitute 0.1%-20% by weight of the composition, preferably 0.25-5%. The 
balance of the composition is ordinarily propellant, although an atomizer may be used in which no 
propellant is necessary and other percentages are adjusted accordingly. A carrier can also be 
included, e.g., lecithin for intranasal delivery. 
[00341] Antigenic peptides of the invention have been used to elicit a CTL and/or HTL response 

ex v/vo, as well. The resulting CTLs or HTLs can be used to treat chronic infections, or tumors in 
patients that do not respond to other conventional forms of therapy, or who do not respond to a 
therapeutic peptide or nucleic acid vaccine in accordance with the invention. Ex vivo CTL or HTL 
responses to a particular antigen (infectious or tumor-associated) are induced by incubating in 
tissue culture the patient's, or genetically compatible, CTL or HTL precursor cells together with a 
source of antigen-presenting cells (APC), such as dendritic cells, and the appropriate immunogenic 
peptide. After an appropriate incubation time (typically about 7-28 days), in which the precursor 
cells are activated and expanded into effector cells, the cells are infused back into the patient, 
where they will destroy (CTL) or facilitate destruction (HTL) of their specific target cell (an 
infected cell or a tumor cell). 

KITS 

[00342] The peptide and nucleic acid compositions of this invention can be provided in kit 

form together with instructions for vaccine administration. Typically the kit would 
include desired composition(s) of the invention in a container, preferably in unit dosage 
form and instructions for administration. For example , a kit would include an APC, such 
as a dendritic cell, previously exposed to and now presenting peptides of the invention in a 
container, preferably in unit dosage form together with instructions for administration. An 
alternative kit would include a minigene construct with desired nucleic acids of the 
invention in a container, preferably in unit dosage form together with instructions for 
administration. Lymphokines such as IL-2 or IL-12 may also be included in the kit. Other 
kit components that may also be desirable include, for example, a sterile syringe, booster 
dosages, and other desired excipients. 

[00343] The invention will be described in greater detail by way of specific examples. The 

following examples are offered for illustrative purposes, and are not intended to limit the 
invention in any manner. Those of skill in the art will readily recognize a variety of non- 
critical parameters that can be changed or modified to yield alternative embodiments in 
accordance with the invention. 
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EXAMPLES 

EXAMPLE 1. HLA CLASS I AND CLASS II BINDING ASSAYS 

[00344] The following example of peptide binding to HLA molecules demonstrates 

quantification of binding affinities of HLA class I and class II peptides. Binding assays 
can be perforaied with peptides that are either motif-bearing or not motif-bearing. 

[00345] Cell lysates were prepared and HLA molecules purified in accordance with 

disclosed protocols (Sidney et aL, Current Protocols in Immunology 18.3.1 (1998); 
Sidney, et al, J. Immunol 154:247 (1995); Sette, et al., Mol Immunol 31:813 (1994)). 
The cell lines used as sources of HLA molecules and the antibodies used for the extraction 
of the HLA molecules fi-om the cell lysates are also described in these publications and are 
well known in the art. 

[00346] Epstein-Barr virus (EBV)-transformed homozygous cell lines, fibroblasts, CIR,.or 

721.221-transfectants were used as sources of HLA class I molecules. These cells were 
cultured in RPMI 1640 medium supplemented with 2mM L-glutamine (GIBCO, Grand 
Island, NY), 50|xM 2-ME, 100|ig/ml of streptomycin, lOOU/ml of penicillin (Irvine 
Scientific) and 10% heat-inactivated FCS (Irvine Scientific, Santa Ana, CA). 

[00347] Cell lysates were prepared as follows. Briefly, cells were lysed at a concentration 

of 10^ cells/ml in 50 mM Tris-HCl, pH 8.5, containing 1% Nonidet P-40 (Fluka 
Biochemika, Buchs, Switzerland), 150 mM NaCl, 5 mM EDTA, and 2 mM PMSF. 
Lysates were cleared of debris and nuclei by centrifiigation at 15,000 x g for 30min. 

[00348] HLA molecules were purified fi-om lysates by affinity chromatography. Lysates 

were passed twice through two pre-columns of inactivated Sepharose CL4-B and protein 
A-Sepharose. Next, the lysate was passed over a column of Sepharose CL-4B beads 
coupled to an appropriate antibody. The anti-HLA column was then washed with 10- 
column volumes of lOmM Tris-HCL, pH 8.0, in 1% NP-40, PBS, 2-column volumes of 
PBS, and 2-column volumes of PBS containing 0.4% n-octylglucoside. Finally, MHC 
molecules were eluted with 50mM diethylamine in 0.1 5M NaCl containing 0.4% n- 
octylglucoside, pH 1 1.5. A 1/25 volume of 2.0M Tris, pH 6.8, was added to the eluate to 
reduce the pH to -8.0. Eluates were then concentrated by centrifiigation in Centriprep 30 
concentrators at 2000 rpm (Amicon, Beverly, MA). Protein content was evaluated by a 
BCA protein assay (Pierce Chemical Co., Rockford, IL) and confirmed by SDS-PAGE. 
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[00349] A detailed description of the protocol utilized to measure the binding of peptides to 

Class I and Class II MHC has been pubhshed (Sette et aL, Mol Immunol 31:813, 1994; 
Sidney et aL, in Current Protocols in Immunology^ Margulies, Ed., John Wiley & Sons, 
New York, Section 18.3, 1998). Briefly, purified MHC molecules (5 to 500nM) were 
incubated with various imlabeled peptide inhibitors and 1-1 OnM ^^^I-radiolabeled probe 
peptides for 48h in PBS containing 0.05% Nonidet P-40 (NP40) (or 20% w/v digitonin for 
H-2 lA assays) in the presence of a protease inhibitor cocktail. The final concentrations of 
protease inhibitors (each fi-om CalBioChem, La Jolla, CA) were 1 mM PMSF, 1.3 nM 
1.10 phenanthrohne, 73 |aM pepstatin A, SmM EDTA, 6mM N-ethylmaleimide (for Class 
II assays), and 200 jaM N alpha-p-tosyl-L-lysine chloromethyl ketone (TLCK). All assays 
were performed at pH 7.0 with the exception of DRB 1*0301, which was performed at pH 
4.5, and DRB1*1601 (DR2w21pi) and DRB4*0101 (DRw53), which were performed at 
pH 5.0. pH was adjusted as described elsewhere (see Sidney et al.^ in Current Protocols 
in Immunology, Margulies, Ed., John Wiley & Sons, New York, Section 18.3, 1998). 

[00350] Following incubation, MHC-peptide complexes were separated firom fi-ee peptide 

by gel filtration on 7.8 mm x 15 cm TSK200 columns (TosoHaas 16215, 
Montgomeryville, PA), eluted at 1.2 mls/min with PBS pH 6.5 containing 0.5% NP40 and 
0,1% NaN3. Because the large size of the radiolabeled peptide used for the DRB1*1501 
(DR2w2Pi) assay makes separation of bound fi*om unbound peaks more difficult under 
these conditions, all DRB1*1501 (DR2w2pi) assays were performed using a 7.8mm x 
30cm TSK2000 colunm eluted at 0.6 mls/min. The eluate firom the TSK colunms was 
passed through a Beckman 170 radioisotope detector, and radioactivity was plotted and 
integrated using a Hewlett-Packard 3396A integrator, and the fi-action of peptide bound 
was determined. 

[00351] Radiolabeled peptides were iodinated using the chloramine-T method. 

Representative radiolabeled probe peptides utilized in each assay, and its assay specific 
IC50 nM, are known in the art. Typically, in preliminary experiments, each MHC 
preparation was titered in the presence of fixed amounts of radiolabeled peptides to 
determine the concentration of HLA molecules necessary to bind 10-20% of the total 
radioactivity. All subsequent inhibition and direct binding assays were performed using 
these HLA concentrations. 

[00352] Since under these conditions [label]<[HLA] and ICso^LHLA], the measured IC50 

values are reasonable approximations of the tme Kd values. Peptide inhibitors are 
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typically tested at concentrations ranging from 120 ^ig/ml to 1.2 ng/ml, and are tested in 
two to four completely independent experiments. To allow comparison of the data 
obtained in different experiments, a relative binding figure is calculated for each peptide 
by dividing the IC50 of a positive control for inhibition by the IC50 for each tested peptide 
(typically unlabeled versions of the radiolabeled probe peptide). For inter-experiment 
comparisons, relative binding values are compiled. These values can subsequently be 
converted back into IC50 nM values by dividing the IC50 nM of the positive controls for 
inhibition by the relative binding of the peptide of interest. This method of data 
compilation has proven to be the most accurate and consistent for comparing peptides that 
have been tested on different days, or with different lots of purified MHC. 
[00353] Because the antibody used for HLA-DR purification (LB3.1) is a-chain specific, 

pi molecules are not separated from p3 (and/or p4 and P5) molecules. The Pi specificity of 
the binding assay is obvious in the cases of DRB1*0101 (DRl), DRB1*0802 (DR8w2), 
and DRB 1*0803 (DR8w3), where no P3 is expressed. It has also been demonstrated for 
DRB1*0301 (DR3) and DRB3*0101 (DR52a), DRB1*0401 (DR4w4), DRB1*0404 
(DR4wl4), DRB1*0405 (DR4wl5), DRB1*1101 (DR5), DRB1*1201 (DR5wl2), 
DRB1*1302 (DR6wl9) and DRB1*0701 (DR7). The problem of P chain specificity for 
DRB1*1501 (DR2w2Pi), DRB5*0101 (DR2w2p2), DRB1*1601 (DR2w2iPi), 
DRB5*0201 (DR51Dw21), and DRB4*0101 (DRw53) assays is circumvented by the use 
of fibroblasts. Development and validation of assays with regard to DRp molecule 
specificity have been described previously (seCy e.g., Southwood et aL^ J. Immunol, 
160:3363-3373, 1998). 

[00354] Binding assays as outlined above may be used to analyze supermotif and/or motif- 

bearing epitopes. 

EXAMPLE 2. RECOGNITION OF VARIANT PEPTIDES BY CTL DERIVED FROM 

DNA IMMUNIZATION 

[00355] Variants corresponding to five HLA-A2 and -A3 restricted epitopes fi-om 167 HFV 

varianst were identified and synthesized. These represented all the complete sequences in 
the Los Alamos database at the time (116 strains), as well as 51 complete clade C 
sequences from Botswana, and included 22 subtype B and 62 subtype C sequences. These 
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peptides were then characterized with regard to MHC binding, variant distribution, and 
immunogenicity. To measure immunogenicity, HLA-A2/K*' or HLA-All/K^ transgenic 
mice were immimized with the epitopes encoded in a DNA based format 0- Eleven days 
after immunization, splenocytes were restimulated with either the epitope corresponding to 
the epitope encoded by the DNA (parent) or each of the variant peptides. After 6 days in 
culture, IFN-y secretion was measured in response to the peptide used to stimulate each 
culture. 

[00356] The data for these epitopes are shown in Figure 1. The HLA-A2-restricted epitope 

corresponding to the Env 134 epitope (KLTPLCVTL, SEQ ID NO: 9; Figure lA) used as 
the immunogen was the form observed most often (134/167). All single anchor variants 
were recognized to approximately the same extent as the parent peptide. Many of the 
single non-anchor variants (9/13) were also recognized within 10-fold of the parent 
peptide. Conservative substitutions (R and Q for K; see Table 4) at position 1 (PI) were 
tolerated, while the non-conservative substitution (E for K; see Table 4) lowered binding 
and eliminated recognition. Three P4 variants were observed. Two of these (F or S for P) 
were recognized within 10-fold of the recognition of the parent peptide, while one 
substitution (Q for P) completely eliminated recognition. The binding for these peptides 
was not significantly different fi*om the parent peptide, indicating that this residue may be 
involved in TCR recognition. Both the conservative (F for L) and non-conservative (R for 
L) substitutions seen at P5 completely abrogated recognition, indicating that this residue is 
important in TCR recognition. Finally, one substitution at P8 (I for V), and four 
substitutions at P9 show little effect on recognition. None of the variants with multiple 
substitutions were recognized, although this may be due to the poor binding of these 
peptides. 

[00357] The Gag 386 sequence utilized as the immunogen was the second most common 

form (VLAEAMSQV, SEQ ID NO: 10), present in 54 strains (Figure IB). The most 
prevalent variant, differing by a single tolerated C terminal anchor residue (V to A; 67 
strains), was recognized equally to the parent epitope by CTL raised against the parent, as 
were the remaining single-anchor variants. Single substitutions were also tolerated at the 
non-anchor positions, PI (I for V) and PS (R, K, or H for Q). Only the P7 variant (G for 
S), probably a TCR contact residue, was not recognized. 

[00358] Many of the multiple varieuits for Gag 386 were also recognized by CTL raised 

against the parent peptide. All the variants with multiple cheinges combined a change of V 
to A or T at the C terminus with 1-3 additional substitutions. Two variants with N terminal 
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changes (V to A or I) were observed. The non-conservative A substitution was not 
recognized, while the conservative I substitution was. A double variant with a 
conservative substitution at P3 (A to G) was not recognized, implicating P3 in TCR 
recognition. Double variants with conservative changes at position 8 (Q to R, K, or H) 
were not well recognized, although the variants with single changes at the same positions 
were recognized. The variant combining a non-conservative A residue at position 8 with A 
at the C terminus was recognized as well as the parent. Equally surprising was the 
observation that all the variants with 3 or 4 substitutions were recognized within 10- fold of 
the parent peptide. 

[00359] The parent form of the HLA-A2-restricted epitope, Vpr 62 (RILQQLLFI, SEQ ID 

NO: 11; Figure IC) was the most common form observed (86/167). Seven well-tolerated 
single anchor substitutions, 4 P2 and 3 C terminal, were also observed, accounting for 
most of the remaining variants (47/167). Single substitutions were, in general, also well 
tolerated. The single exception was the non-conservative substitution (P for L) at P6, while 
an M for L substitution at the same site was well tolerated. Binding was not affected for 
either variant, indicating that the reduction in activity is due to a change in a contact 
residue. Most variants with multiple changes also showed recognition to approximately 
the same extent as the parent. Several variants however did show reduced recognition. The 
variant with changes at both anchors (I to T at P2 and I to T at P9) had reduced binding 
(IC50 of 9700), and recognition of the peptide was reduced, although not lost completely. 
Two variants with Q to H changes at P5, in combination with anchor residue changes (I to 
M at P2 and I to A at P9), exhibited greatly reduced recognition although binding was not 
affected. Other changes at P5 (Q to R or L at P5) reduced recognition only slightly. 

[00360] The HLA-A3/11 -restricted epitope, Pol 98 (Figure ID), represented the most 

diverse epitope in terms of the number of variant epitopes identified. The peptide encoded 
in the DNA was represented in only 18 out of 167 strains. Approximately a third of the 
peptides identified at that position (49 out of 167) did not have recognizable A3/A11 
motifs. The most common variant (30 strains) differed from the parent peptide at 3 
residues (VSIKVGGQIK, SEQ ID NO: 12), but was recognized within 10-fold of the 
parent peptide. Two variants with conservative changes at anchor residues were both 
recognized, although the T to A substitution at P2 resulted in a 10-fold reduction in 
recognition of the variant peptide. All peptides with single changes in non-anchor 
positions were also recognized, although the P5 variant (G to E) exhibited a decrease in 
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recognition. As the binding was not affected, this probably indicates involvement in T cell 
recognition. 

[00361] Peptides with two changes showed mixed results. In general, peptides with a V 
substitution at position 3, in combination with another substitution were recognized to the 
same extent as the corresponding single substitution, indicating the V substitution was 
tolerated well and is not a TCR contact residue. Combinations including the P2 anchor 
residue (T to A or N) were not recognized, although the binding of these peptides was also 
low. Variants with 3 substitutions were generally not recognized well. Two exceptions 
with very conservative substitutions were noted (Figure ID). CTL were unable to 
recognize peptides with four or more substitutions. 

[00362] The HLA-A3/11- restricted Env 47 epitope (Figure IE; VTVYYGVPVWK, SEQ 

ID NO: 13) was highly conserved, with only 9 variants identified. The most common form 
observed was the parent peptide (99 strains), while the second most common form, a 
single anchor substitution observed in 40 strains, was recognized to the same extent as the 
parent. All the variants were recognized within 10-fold of the parent epitope. 

[00363] Taken together, these data show trends towards promiscuous recognition of variant 

peptides by CTL generated from immunization with a single peptide. In general, changes 
that disrupted binding also decreased recognition. Recognition was also affected by the 
position of the change, with potential TCR contact residues (P3-7) exerting a greater effect 
on recognition than other residues. In general, conservative residue changes were more 
widely tolerated than were non-conservative changes. Recognition was also dependent on 
the number of changes, with progressively lower recognition with a greater number of 
changes. 

[00364] Recognition after multiple restimulations The observed recognition of variant 

peptides by CTL raised against the parent peptide might be due to either promiscuous 
recognition at the level of a single TCR or simply a mixture of TCRs against the 
immunizing peptide which are each able to recognize subtly different peptides. To 
distinguish between these two possibilities, Env 134- or Gag 386-specific T cell lines were 
generated by stimulating five times with the immxmizing peptide, and then tested for 
recognition of a partial panel of variant peptides. These T cell lines were also 
characterized for Vp TCR usage against a panel of antibodies predicted to react with the 
TCR of the mouse strains utilized for these experiments. 
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[00365] The data for these peptide-specific lines are shown in Table 5. Because the SU is a 

measure of the number of cells needed to secrete a defined amount of IFN-y, a higher SU 
value would correspond to an enrichment of IFN-y producing cells. A comparison of one 
and five peptide stimulations indeed shows an enrichment of CTL specific for the 
inmiunizing peptide for both of the peptide lines generated (Table 5A and 5B, first line). 
The Gag 386 line (Table 5 A) also demonstrated increased recognition of all the variant 
peptides measured except one peptide (ILAEAMSKA, SEQ ID NO: 14) that was never 
recognized. The Env 134 line also demonstrated enrichment for CTL able to recognize 
several of the variant peptides (Table 5B). 

[00366] To further characterize these lines, we examined them for Vp usage, utilizing a 

panel of commercially available antibodies available for mouse TCR V(3 2-14. To 
determine background levels for the various TCR vp molecules, primary splenocytes from 
mice that had been immunized with EP HIV- 1090 were also examined. The results for the 
Gag 386 line are shown in Figure 2A. After a single stimulation with the parent peptide, 
the Gag 386 line showed a mixture of TCR positive populations, including Vp 3, 5, and 
14. After 5 stimulations, those populations had been reduced to background levels, and 
approximately 50% of the CD8+ cells expressed the Vp 6 TCR. The Env 134 line showed 
a similar pattern of multiple TCR positive populations after a single roimd of stimulation 
with reduction to background levels after 5 stimulations (data not shown). However, no 
single vp usage significantly above background could be demonstrated, probably due to 
lack of the relevant TCR Vp antibody, 

[00367] Both lines were also characterized with regard to the affinity of certain of the 

variant peptides by titrating the variant peptides examined above (Table 5A and 5B). The 
data for both the Gag 386 and Env 134 lines are shown in Figure 2B. For the Gag 386 line, 
the parent peptide along with two single anchor variants (VLAEAMSQI, SEQ ID NO: 15, 
and VLAEAMSQA, SEQ ID NO: 16) showed the highest affinity. Four other peptides 
demonstrated lower affinity, but still produced IFN-y in response to higher peptide 
concentrations. A single peptide (ILAEAMSKA, SEQ ID NO: 14) was not recognized. 

[00368] As expected, the parent peptide, which was used to generate the Env 134 line, 

showed the highest affinity for the TCR. The other 2 variant peptides, KITPLCVTL (SEQ 
ID NO: 18) and QLTPLCVTL (SEQ ID NO: 19), also demonstrated higher affinity, but 
reduced from the parent peptide by approximately 10-fold and 100-fold, respectively. It 
was notable that only at the highest peptide concentration examined (1 |xg/ml) was any 
IFN-Y secretion detected for five of the peptides (QITPLCVTL, SEQ ID NO: 20, 
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ELTPLCVTL, SEQ ID NO: 21, KLTPFCVTL, SEQ ID NO: 22, KLTPLCVIL, SEQ ID 
NO: 23, and KLTPLCVPL, SEQ ID NO: 24). These five peptides showed little or no 
enrichment of CTL able to recognize them, and exhibited the lowest activity as measured 
by SU after five restimulations (see Table 5B). 
[00369] In simmiary, these cell lines seem to consist of a narrow, possibly single, TCR 

population. This TCR population recognizes the parent peptide with the highest affinity, 
but is also able to recognize a number of other variant peptides with equal or lesser 
affinity. 

[00370] Recognition of variant peptides by CTL derived from an HIV infected patient. 

[00371] To determine if the same immunological conservation was observed in natural 

infections, we identified an HIV-infected individual expressing the HLA-A3 allele. The 
HIV strain and subtype with which this patient was infected is xmknown. We had 
previously shown that T cells fi-om this individual responded to the HLA-A3 restricted 
epitopes Pol 98 and Env 47. PBL fi-om this patient were examined in an ELISPOT assay to 
determine if they also showed the capacity for broad cross-reactivity. The data are shown 
in Figure 3. Although the actual peptide represented in the HIV strain with which this 
individual is infected is unknown, we observed recognition of a large number of the 
variant peptides for both Pol 98 (Figxire 3A) and Env 47 (Figure 3B). The recognition 
pattems were remarkably similar for the mouse and patient data (compare Figure 1 and 
Figure 3), although the mouse expressed a transgene for HLA-Al 1 and the patient was 
HLA-A3. 

[00372] Prediction of Immunological Conservation. We had observed that the variant 

peptides that were recognized by CTL raised against the parent epitope had amino acid 
substitutions that followed previous observations. For example, the anchor residue 
changes that were tolerated in the variant peptides were also described as anchors that to 
define the respective HLA supertypes 0- general, conservative substitutions were 
tolerated at non-anchor residues, while non-conservative substitutions were less well 
tolerated. These followed closely the prediction model used to identify heteroclitic analogs 
(Tangri et al). 

[00373] Based on these observations, we designed a computer program to predict 

immunological conservation. For anchor positions, this program utilized the conserved 
anchor residues described for the A2, A3, and B7 supertypes. For non-anchor positions 
only conservative substitutions, as defined in Tangri et.al. 0> were allowed. All 
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substitutions at non-anchor positions were analyzed independently and all conservative 
substitutions were allowed regardless of the number of substitutions. Finally, the position 
of the substitution was not factored into analysis. Each variant was compared with the 
parent epitope, and its ability to be recognized was predicted as either positive or negative. 

[00374] The first sets of epitopes to be evaluated by this program were the five HIV 
epitopes and variants previously described. For the Env 134 epitope, the program 
predicted that 13 of the variant peptides should be immunologically conserved, while 6 
should not be recognized. Comparison of the observed immxmological data with the 
prediction showed that the program predicted correctly for 14 of the peptides and 
incorrectly for 5. Of the incorrect predictions, in two cases the program predicted negative 
results for peptides that were recognized, while in 3 cases the program predicted positive 
results for peptides that were not recognized, A similar analysis was performed for all five 
peptides. Of 101 total variant peptides, 68 were correctly identified (67%). The discordant 
data were fairly evenly split between peptides incorrectly predicted negative (15) and 
those incorrectly predicted positive (18). 

[00375] As noted previously, the more substitutions present in a variant peptide, the lower 
the likelihood of its immimogenicity. Since the prediction program treated all substitutions 
independently, and did not take into account the number of substitutions, we hypothesized 
that prediction of single substitutions would be more accurate. Indeed, the immunogenicity 
of 38 of 47 single substitution variants (80%) was correctly predicted. 

[00376] With the limitations of the program in mind, it is useful to predict the recognition 

of the variants for a package of HLA-A2, -A3, and -B7 supertype epitopes. These epitopes 
had been identified as being well conserved in Clade B variants. When comparing the 
conservation of this group of epitopes based on sequence identity versus immunological 
conservation, it is interesting to note that the predicted recognition gains taking into 
account immunological conservation are significant (Table 6). 

[00377] This particular group of 21 epitopes was selected based on their identity 

conservation in Clade B HIV sequences, with conservation across HIV clades as a 
secondary consideration. Because of this criteria, the form of epitope chosen as the parent 
peptide was not the most common variant (e.g. Gag 386, Gag 271, Pol 98). In some cases 
(e.g., see Gag 386 data), the "parent" epitope and the most common variant were 
recognized to the same extent. However, in some cases the selection of epitope to include 
as the "parent" epitope was predicted to make a difference in the immunological 
conservation. An example of this was the Gag 271 epitope (Figure 4). The variant most 
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commonly seen in clade B sequences was the MTNNPPIPV fomi (SEQ ED NO: 25), while 
the most common forai of the epitope was MTSNPPDPV (SEQ ID NO: 26). Not all amino 
acids are considered equal to each other in their ability to substitute (Tangri). For example, 
asparagine (N) is considered a conservative substitution for serine (S), while the opposite 
substitution in only considered semi-conserved. When the program calculated 
immunological conservation using the MTNNPPIPV peptide (SEQ ID NO: 25) as the 
parent peptide, only two variants were predicted to be immunogenic. However, when the 
immunological conservation was predicted using the MTSNPPDPV peptide (SEQ ID NO: 
26), most of the variants were predicted to be recognized (Figure 4), This prediction was 
tested using HLA-A2 transgenic mice. The results show that if the MTSNPPIPV form 
(SEQ ID NO: 26) of the peptide was utilized in vaccines, approximately 152 of 167 
variants would be recognized, while if the MTNNPPIPV form (SEQ ID NO: 25) of the 
epitope was utilized, only 39 of 167 variants would be recognized. This has important 
implications in epitope selection for vaccine development, and epitope performance can be 
predicted. 

EXAMPLE 3. A PADRE® MOLECULE AS A HELPER EPITOPE FOR ENHANCEMENT OF 

CTL INDUCTION 

[00378] There is increasing evidence that HTL activity is critical for the induction of long - 

lasting CTL responses (Livingston et al J. Immunol 162:3088-3095 (1999); Walter et al. 
New Engl J. Med. 333:1038-1044 (1995); Hu et aL Exp. Med. 177:1681-1690 (1993)). 
Therefore, one or more peptides that bind to HLA class II molecules and stimulate HTLs 
can be used in accordance with the invention. Accordingly, a preferred embodiment of a 
vaccine includes a molecule from the PADRE® family of universal T helper cell epitopes 
(HTL) that target most DR molecules in a manner designed to stimulate helper T cells. 
For instance, a pan-DR-binding epitope peptide having the formula: aKXVAAZTLKAAa, 
where "X" is either cyclohexylalanine, phenylalanine, or tyrosine; "Z" is either 
tryptophan, tyrosine, histidine or asparagine; and "a" is either D-alanine or L-alanine (SEQ 
ID NO:29), has been found to bind to most HLA-DR alleles, and to stimulate the response 
of T helper lymphocytes from most individuals, regardless of their HLA type. 

[00379] A particularly preferred PADRE® molecule is a synthetic peptide, 

aKXVAAWTLKAAa SEQ ID NO: 28 (a = D-alanine, X = cyclohexylalanine), containing 
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non-natural amino acids, specifically engineered to maximize both HLA-DR binding 
capacity and induction of T cell immune responses. 

[00380] Alternative preferred PADRE® molecules are the peptides, aKFVAAWTLKAAa 
(SEQ ID NO: 29), aKYVAAWTLKAAa (SEQ ID NO: 30), aKFVAAYTLKAAa (SEQ 
ID NO: 31), aKXVAAYTLKAAa (SEQ ID NO: 32), aKYVAAYTLKAAa (SEQ ID NO: 
33), aKFVAAHTLKAAa (SEQ ID NO: 34), aKXVAAHTLKAAa (SEQ ID NO: 35), 
aKYVAAHTLKAAa (SEQ ID NO: 36), aKFVAANTLKAAa (SEQ ID NO: 37), 
aKXVAANTLKAAa (SEQ ID NO: 38), aKYVAANTLKAAa (SEQ ID NO: 39), 
AKXVAAWTLKAAA (SEQ ID NO: 40), AKFVAAWTLKAAA (SEQ ID NO: 41), 
AKYVAAWTLKAAA (SEQ ID NO: 42), AKFVAAYTLKAAA (SEQ ID NO: 43), 
AKXVAAYTLKAAA (SEQ ID NO: 44), AKYVAAYTLKAAA (SEQ ID NO: 45), 
AKFVAAHTLKAAA (SEQ ID NO: 46), AKXVAAHTLKAAA (SEQ ID NO: 47), 
AKYVAAHTLKAAA (SEQ ID NO: 48), AKFVAANTLKAAA (SEQ ID NO: 49), 
AKXVAANTLKAAA (SEQ ID NO: 50), AKYVAANTLKAAA (SEQ ID NO: 51) (a = 
D-alanine, X = cyclohexylalanine). 

[00381] In a preferred embodiment, the PADRE® peptide is amidated. For example, a 
particularly preferred amidated embodiment of a PADRE® molecule is conventionally 
written aKXVAAWTLKAAa-NH2. 

[00382] Competitive inhibition assays with purified HLA-DR molecules demonstrated that 

the PADRE® molecule aKXVAAWTLKAAa-NH2 binds with high or intermediate 
affinity (IC50 < 1,000 nM) to 15 out of 16 of the most prevalent HLA-DR molecules 
((Kawashima et ai, Human Immunology 59:1-14 (1998); Alexander et al, Immunity 
1:751-761 (1994)). A comparison of the DR binding capacity of PADRE® and tetanus 
toxoid (TT) peptide 830-843, a "universal" epitope has been published (Panina-Bordignon 
et al., Eur. J. Immunology 19:2237-2242 (1989)). The TT 830-843 peptide bound to only 
seven of 16 DR molecules tested, while PADRE® bound 15 of 16. At least 1 of the 15 DR 
molecules that bind PADRE® is predicted to be present in >95% of all humans. 
Therefore, this PADRE® molecule is anticipated to induce an HTL response in virtually all 
patients, despite the extensive polymorphism of HLA-DR molecules in the human 
population. 

[00383] PADRE® has been specifically engineered for optimal immunogenicity for human 

T cells. Representative data fi-om in vitro primary immunizations of normal human T cells 
with TT 830-843 antigen and the PADRE® molecule aKXVAAWTLKAAa-NHa are 
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shown in Figure 1. Peripheral blood mononuclear cells (PBMC) from three normal donors 
were stimulated with the peptides in vitro. Following the third round of stimulation, it was 
observed that PADRE® generated significant primary T cell responses for all three donors 
as measured in a standard T cell proliferation assay. With the PADRE® peptide, the 
10,000 cpm proliferation level was generally reached with 10 to 100 ng/ml of antigen. In 
contrast, TT 830-843 antigen generated responses for only 2 out of 3 of the individuals 
tested. Responses approaching the 10,000 cpm range were reached with about 10,000 
ng/ml of antigen. In this respect, it was noted that PADRE® was, on a molar basis, about 
100-fold more potent than TT 830-843 antigen for activation of T cell responses. 

[00384] Early data from a phase I/II investigator-sponsored trial, conducted at the 

University of Leiden (CJ.M. Melief), support the principle that the PADRE® molecule 
aKXVAAWTLKAAa (SEQ ID NO: 28), possibly the amidated aKXVAAWTLKAAa - 
NH2, is highly immxmogenic in hiunans (Ressing et aL, J. Immimother. 23(2):255-66 
(2000)). In this trial, a PADRE® molecule was co-emulsified with various human 
papilloma virus (HPV)-derived CTL epitopes and was injected into patients with recurrent 
or residual cervical carcinoma. However, because of the late stage of carcinoma with the 
study patients, it was expected that these patients were inraiunocompromised. The 
patients' immunocompromised status was demonstrated by their low frequency of 
influenza virus-specific CTL, reduced levels of CD3 expression, and low incidence of 
proliferative recall responses after in vitro stimulation with conventional antigens. Thus, 
no efficacy was anticipated in the University of Leiden trial, rather the goal of that trial 
was essentially to evaluate safety. Safety was, in fact, demonstrated. In addition to a 
favorable safety profile, PADRE® T cell reactivity was detected in four of 12 patients 
(Figure 2) in spite of the reduced immime competence of these patients. 

[00385] Thus, the PADRE® peptide component(s) of the vaccine bind with broad 

specificity to multiple allelic forms of HLA-DR molecules. Moreover, PADRE® peptide 
component(s) bind with high affinity (IC50 ^1000 nM), i.e., at a level of affinity correlated 
with being immunogenic for HLA Class 11 restricted T cells. The in vivo administration of 
PADRE® peptide(s) stimulates the proliferation of HTL in normal himians as well as 
patient populations. 

[00386] One or more PADRE® peptide(s) may be included in a composition, e.g., a 

vaccine, comprising one or more peptides, either as an individual peptide(s), fiised to one 
or more variant peptides, or both. 
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EXAMPLE 4. CTL RECOGNITION OF ENDOGENOUS PROCESSED ANTIGENS 

AFTER PRIMING 



[00387] This example determines that CTL induced by native or analoged peptide epitopes 

recognize endogenously synthesized, z.e., native antigens. ' 

[00388] Effector cells isolated from transgenic mice that are immunized with peptide 

epitopes are re-stimulated in vitro using peptide-coated stimulator cells. Six days later, 
effector cells are assayed for cytotoxicity and the cell lines that contain peptide-specific 
cytotoxic activity are further re-stimulated. An additional six days later, these cell lines 
are tested for cytotoxic activity on Cr labeled Jurkat-A2.1/K target cells in the absence 
or presence of peptide, and also tested on ^^Cr labeled target cells bearing the 
endogenously synthesized antigen, /.e. cells that are stably transfected with HIV 
expression vectors. 

[00389] The result will demonstrate that CTL lines obtained from animals primed with 

peptide epitope recognize endogenously synthesized HIV antigen. The choice of 
transgenic mouse model to be used for such an analysis depends upon the epitope(s) that is 
being evaluated. In addition to HLA-A*0201/K^ transgenic mice, several other transgenic 
mouse models including mice with human All, which may also be used to evaluate A3 
epitopes, and B7 alleles have been characterized and others (e.^., transgenic mice for 
HLA-Al and A24) are being developed. HLA-DRl and HLA-DR3 mouse models have 
also been developed, which may be used to evaluate HTL epitopes. 



EXAMPLE 5. ACTIVITY OF CTL-HTL CONJUGATED EPITOPES IN 

TRANSGENIC MICE 

[00390] This example illustrates the induction of CTLs and HTLs in transgenic mice by use 

of a HIV CTL/HTL peptide conjugate whereby the vaccine composition comprises 
peptides administered to an HIV-infected patient or an individual at risk for HIV. The 
peptide composition can comprise multiple CTL and/or HTL epitopes. This analysis 
demonstrates enhanced immunogenicity that can be achieved by inclusion of one or more 
HTL epitopes in a vaccine composition. Such a peptide composition can comprise an 
HTL epitope conjugated to a preferred CTL epitope containing, for example, at least one 
CTL epitope, or an analog of that epitope. The peptides may be lipidated, if desired. 
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[00391] Immunization procedures: Immunization of transgenic mice is performed as 

described (Alexander et al, J. Immunol 159:4753-4761, 1997). For example, A2/K^ 
mice, which are transgenic for the human HLA A2.1 allele and are useful for the 
assessment of the immunogenicity of HLA-A*0201 motif- or HLA-A2 supermotif-bearing 
epitopes, are primed subcutaneously (base of the tail) with a 0.1 ml of peptide in 
Incomplete Freund's Adjuvant, or if the peptide composition is a lipidated CTL/HTL 
conjugate, in DMSO/saline or if the peptide composition is a polypeptide, in PBS or 
Incomplete Freund's Adjuvant. Seven days after priming, splenocytes obtained from 
these animals are restimulated with syngenic irradiated LPS-activated lymphoblasts coated 
with peptide. 

[00392] Cell lines: Target cells for peptide-specific cytotoxicity assays are Jurkat cells 

transfected with the HLA-A2.1/K^ chimeric gene (e.g., Vitiello et al, J, Exp. Med, 
173:1007, 1991). 

[00393] In vitro CTL activation: One week after priming, spleen cells (30x10^ cells/flask) 
are co-cultured at 37*^C with syngeneic, irradiated (3000 rads), peptide coated 
lymphoblasts (10x10^ cells/flask) in 10 ml of culture medium/T25 flask. After six days, 
effector cells are harvested and assayed for cytotoxic activity. 

[00394] Assay for cytotoxic activity: Target cells (1.0 to 1.5x10^) are incubated at 37°C in 

the presence of 200 |il of ^^Cr. After 60 minutes, cells are washed three times and 
resuspended in RIO medium. Peptide is added where required at a concentration of 1 
|j.g/ml. For the assay, 10"* ^^Cr-labeled target cells are added to different concentrations of 
effector cells (final volume of 200 \x\) in U-bottom 96-well plates. After a 6 hour 
incubation period at 37°C, a 0.1 ml aliquot of supernatant is removed from each well and 
radioactivity is determined in a Micromedic automatic gamma counter. The percent 
specific lysis is determined by the formula: percent specific release = 100 x (experimental 
release - spontaneous release)/(maximum release - spontaneous release). To facilitate 
comparison between separate CTL assays run under the same conditions, % ^^Cr release 
data is expressed as lytic units/10^ cells. One lytic unit is arbitrarily defined as the number 
of effector cells required to achieve 30% lysis of 10,000 target cells in a 6 hour ^'Cr 
relefise assay. To obtain specific lytic units/10^, the lytic units/10^ obtained in the absence 
of peptide is subtracted from the lytic units/ 10^ obtained in the presence of peptide. For 
example, if 30% ^^Cr release is obtained at the effector (E): target (T) ratio of 50:1 (i.e., 
5x10^ effector cells for 10,000 targets) in the absence of peptide and 5:1 (i.e., 5x10"* 
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effector cells for 10,000 targets) in the presence of peptide, the specific lytic units would 
be: [(1/50,OOOH1/500,000)] x 10^ = 18 LU. 
[00395] The results are analyzed to assess the magnitude of the CTL responses of animals 

injected with the immunogenic CTL/HTL conjugate vaccine preparation and are compared 
to the magnitude of the CTL response achieved using the CTL epitope as outlined in 
above. Analyses similar to this may be performed to evaluate the immunogenicity of 
peptide conjugates containing multiple CTL epitopes and/or multiple HTL epitopes. In 
accordance with these procedures it is found that a CTL response is induced, and 
concomitantly that an HTL response is induced upon administration of such compositions. 



EXAMPLE 6. SELECTION OF CTL AND HTL EPITOPES FOR INCLUSION IN AN 

HIV-SPECIFIC VACCINE. 

[00396] This example illustrates the procedure for the selection of peptide epitopes for 

vaccine compositions of the invention. The peptides in the composition can be in the form 
of a nucleic acid sequence, either single or one or more sequences (i.e., minigene) that 
encodes peptide(s), or can be single and/or polyepitopic peptides. 

[00397] The following principles are utilized when selecting an array of epitopes for 

inclusion in a vaccine composition. Each of the following principles is balanced in order 
to make the selection. 

[00398] Epitopes are selected which, upon administration, mimic immxme responses that 

correlate with virus clearance. For example, if it has been observed that patients who clear 
HIV generate an immune response to at least 3 epitopes on at least one HIV antigen, then 
3-4 epitopes should be included for HLA class L A similar rationale is used to determine 
HLA class II epitopes. 

[00399] When selecting an array of HIV epitopes, it is preferred that at least some of the 

epitopes are derived from early and late proteins. The early proteins of HIV are expressed 
when the virus is replicating, either following acute or dormant infection. Therefore, it is 
particularly preferred to use epitopes from early stage proteins to alleviate disease 
manifestations at the earliest stage possible. 

[00400] Epitopes are often selected that have a binding affinity of an IC50 of 500 nM or less 

for an HLA class I molecule, or for class 11, an IC50 of 1000 nM or less. 



99 



[00401] Sufficient supermotif bearing peptides, or a sufficient array of allele-specific motif 

bearing peptides, are selected to give broad population coverage. For example, epitopes 
are selected to provide at least 80% population coverage. A Monte Carlo analysis, a 
statistical evaluation known in the art, can be employed to assess breadth, or redundancy, 
of population coverage. 

[00402] When creating a polyepitopic compositions, e.g. a minigene, it is typically 

desirable to generate the smallest peptide possible that encompasses the epitopes of 
interest. The principles employed are similar, if not the same, as those employed when 
selecting a peptide comprising nested epitopes. 

[00403] Li cases where the sequences of multiple variants of the same target protein are 

available, potential peptide epitopes can also be selected on the basis of their conservancy. 
For example, a criterion for conservancy may define that the entire sequence of an HLA 
class I binding peptide or the entire 9-mer core of a class II binding peptide be conserved 
in a designated percentage of the sequences evaluated for a specific protein antigen. 

[00404] Peptide epitopes for inclusion in vaccine compositions are, for example, selected 

from those listed in Tables 6-9 or Figures lA-4. A vaccine composition comprised of 
selected peptides, when administered, is safe, efficacious, and elicits an immune response 
similar in magnitude of an immune response that clears an acute HIV infection. 



EXAMPLE 7. CONSTRUCTION OF MINIGENE MULTI-EPITOPE DNA PLASMIDS 

[00405] This example provides general guidance for the construction of a minigene 

expression plasmid. Minigene plasmids may, of course, contain various configurations of 
CTL and/or HTL epitopes or epitope analogs as described herein. Expression plasmids 
have been constructed and evaluated as described, for example, in co-pending U.S.S.N. 
09/311,784 filed 5/13/99 and in Ishioka et aL, J, Immunol. 162:3915-3925, 1999. An 
example of such a plasmid for the expression of HIV epitopes is shown in Figure 2, which 
illustrates the orientation of HIV peptide epitopes in a minigene construct. 

[00406] A minigene expression plasmid typically includes multiple CTL and HTL peptide 

epitopes. In the present example, HLA-A2, -A3, -B7 supermotif-bearing peptide epitopes 
and HLA-Al and -A24 motif-bearing peptide epitopes are used in conjunction with DR 
supermotif-bearing epitopes and/or DR3 epitopes (Figure 2). Preferred epitopes are 
identified, for example, in Tables 6-9 and Figures 1 A-4. HLA class I supermotif or motif- 
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bearing peptide epitopes derived from multiple HIV antigens, are selected such that 
multiple supemiotifs/motifs are represented to ensure broad population coverage. 
Similarly, HLA class II epitopes are selected from multiple HIV antigens to provide broad 
population coverage, i.e. both HLA DR- 1-4-7 supermotif-bearing epitopes and HLA DR-3 
motif-bearing epitopes are selected for inclusion in the minigene construct. The selected 
CTL and HTL epitopes are then incorporated into a minigene for expression in an 
expression vector. 

[00407] Such a construct may additionally include sequences that direct the HTL epitopes 

to the endoplasmic reticulum. For example, the li protein may be fused to one or more 
HTL epitopes as described in co-pending application U.S. S.N. 09/311,784 filed 5/13/99, 
wherein the CLIP sequence of the li protein is removed and replaced with an HLA class II 
epitope sequence os that HLA class II epitope is directed to the endoplasmic reticulum, 
where the epitope binds to an HLA class II molecules. 

[00408] This example illustrates the methods to be used for construction of a minigene- 

bearing expression plasmid. Other expression vectors that may be used for minigene 
compositions are available and known to those of skill in the art. 

[00409] The minigene DNA plasmid contains a consensus Kozak sequence and a consensus 

murine kappa Ig-light chain signal sequence followed by CTL and/or HTL epitopes 
selected in accordance with principles disclosed herein. The construct can also include, 
for example. The sequence encodes an open reading frame fused to the Myc and His 
antibody epitope tag coded for by the pcDNA 3.1 Myc-His vector. 

[00410] Overlapping oligonucleotides, for example eight oligonucleotides, averaging 

approximately 70 nucleotides in length with 15 nucleotide overlaps, are synthesized and 
HPLC-purified. The oligonucleotides encode the selected peptide epitopes as well as 
appropriate linker nucleotides, Kozak sequence, and signal sequence. The final 
multiepitope minigene is assembled by extending the overlapping oligonucleotides in 
three sets of reactions using PGR. A Perkin/Elmer 9600 PCR machine is used and a total 
of 30 cycles are performed using the following conditions: 95°C for 15 sec, annealing 
temperature (5° below the lowest calculated Tm of each primer pair) for 30 sec, and 72°C 
for 1 min. 

[00411] For the first PCR reaction, 5 of each of two oligonucleotides are annealed and 

extended: Oligonucleotides 1+2, 3+4, 5+6, and 7+8 are combined in 100 |xl reactions 
containing Pfu polymerase buffer (lx= 10 mM KCL, 10 mM (NH4)2S04, 20 mM Tris- 
chloride, pH 8.75, 2 mM MgS04, 0.1% Triton X-100, 100 ^ig/ml BSA), 0.25 mM each 



dNTP, and 2.5 U oiPfu polymerase. The full-length dimer products are gel-purified, and 
two reactions containing the product of 1+2 and 3+4, and the product of 5+6 and 7+8 are 
mixed, annealed, and extended for 10 cycles. Half of the two reactions are then mixed, 
and 5 cycles of annealing and extension carried out before flanking primers are added to 
amplify the full length product for 25 additional cycles. The full-length product is gel- 
purified and cloned into pCR-blimt (Invitrogen) and individual clones are screened by 
sequencing. 

EXAMPLE 8. THE PLASMID CONSTRUCT AND THE DEGREE TO WHICH IT 

INDUCES IMMUNOGENICITY. 

[00412] The degree to which a plasmid construct, for example a plasmid constmcted in 

accordance as above is able to induce immunogenicity can be evaluated in vitro by testing 
for epitope presentation by APC following transduction or transfection of the APC with an 
epitope-expressing nucleic acid construct. Such a study determines "antigenicity" and 
allows the use of human APC. The assay determines the ability of the epitope to be 
presented by the APC in a context that is recognized by a T cell by quantifying the density 
of epitope-HLA class I complexes on the cell surface. Quantitation can be performed by 
directly measuring the amount of peptide eluted from the APC {see^ e.g., Sijts et al, J, 
Immunol 156:683-692, 1996; Demotz et al. Nature 342:682-684, 1989); or the number of 
peptide-HLA class I complexes can be estimated by measuring the amount of lysis or 
lymphokine release induced by infected or transfected target cells, and then determining 
the concentration of peptide necessary to obtained equivalent levels of lysis or lymphokine 
release (see, e.g., Kageyama et ah, J. Immunol. 154:567-576, 1995). 

[00413] Atlematively, immunogenicity can be evaluated through in vivo injections into 

mice and subsequent in vitro assessment of CTL and HTL activity, which are analysed 
using cytotoxicity and proliferation assays, respectively, as detailed e.g., in copending 
U.S. S.N. 09/311,784 filed 5/13/99 and AlQxsndQV et al.. Immunity 1:751-761, 1994. 

[00414] For example, to assess the capacity of a DNA minigene construct (e.g., a pMin 

minigene construct generated as decribed in U.S. S.N. 09/311,784) containing at least one 
HLA-A2 supermotif peptide to induce CTLs in vivo, HLA-A2.1/K^ transgenic mice, for 
example, are immunized intramuscularly with 100 ^ig of naked cDNA. As a means of 
comparing the level of CTLs induced by cDNA inununization, a control group of animals 
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is also immunized with an actual peptide composition that comprises multiple epitopes 
synthesized as a single polypeptide as they would be encoded by the minigene. 
[00415] Splenocytes from immxmized animals are stimulated twice with each of the 
respective compositions (peptide epitopes encoded in the minigene or the polyepitopic 
peptide), then assayed for peptide-specific cytotoxic activity in a ^*Cr release assay. The 
results indicate the magnitude of the CTL response directed against the A2-restricted 
epitope, thus indicating the in vivo immimogenicity of the minigene vaccine and 
polyepitopic vaccine. It is, therefore, found that the minigene elicits immune responses 
directed toward the HLA-A2 supermotif peptide epitopes as does the polyepitopic peptide 
vaccine. A similar analysis is also performed using other HLA-A3 and HLA-B7 
transgenic mouse models to assess CTL induction by HLA-A3 and HLA-B7 motif or 
supermotif epitopes. 

[00416] To assess the capacity of a class II epitope encoding minigene to induce HTLs in 

vivo, DR transgenic mice, or for those epitope that cross react with the appropriate mouse 
MHC molecule, I-A^-restricted mice, for example, are immxmized intramuscularly with 
100 |ig of plasmid DNA. As a means of comparing the level of HTLs induced by DNA 
immunization, a group of control animals is also immunized with an actual peptide 
composition emulsified in complete Freund's adjuvant. CD4+ T cells, i.e. HTLs, are 
purified from splenocytes of immunized animals and stimulated with each of the 
respective compositions (peptides encoded in the minigene). The HTL response is 
measured using a ^H-thymidine incorporation proliferation assay, {see^ e.g., Alexander et 
al. Immunity 1:751-761, 1994). The results indicate the magnitude of the HTL response, 
thus demonstrating the in vivo immunogenicity of the minigene. 

[00417] DNA minigenes, constructed as described above or below, may also be evaluated 

as a vaccine in combination with a boosting agent using a prime boost protocol. The 
boosting agent can consist of recombinant protein (e.g., Bamett et al. Aids Res. and 
Human Retroviruses 14, Supplement 3:S299-S309, 1998) or recombinant vaccinia, for 
example, expressing a minigene or DNA encoding the complete protein of interest {see, 
e.g., Hanke et al. Vaccine 16:439-445, 1998; Sedegah et al, Proc. Natl Acad. Sci USA 
95:7648-53, 1998; Hanke and McMichael, Immunol Letters 66:177-181, 1999; and 
Robinson et al. Nature Med. 5:526-34, 1999). 

[00418] For example, the efficacy of the DNA minigene used in a prime boost protocol is 

initially evaluated in transgenic mice. In this example, A2.1/K^ transgenic mice are 
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immunized IM with 100 |ag of a DNA minigene encoding the immunogenic peptides 
including at least one HLA-A2 supemiotif-bearing peptide. After an incubation period 
(ranging from 3-9 weeks), the mice are boosted IP with 10^ pfu/mouse of a recombinant 
vaccinia virus expressing the same sequence encoded by the DNA minigene. Control 
mice are immunized with 100 ^ig of DNA or recombinant vaccinia without the minigene 
sequence, or with DNA encoding the minigene, but without the vaccinia boost. After an 
additional incubation period of two weeks, splenocytes from the mice are immediately 
assayed for peptide-specific activity in an ELISPOT assay. Additionally, splenocytes are 
stimulated in vitro with the A2-restricted peptide epitopes encoded in the minigene and 
recombinant vaccinia, then assayed for peptide-specific activity in an IFN-y ELIS A. 

[00419] It is found that the minigene utilized in a prime-boost protocol elicits greater 

immune responses toward the HLA-A2 supermotif peptides than with DNA alone. Such 
an analysis can also be performed using HLA-Al 1 or HLA-B7 transgenic mouse models 
to assess CTL induction by HLA-A3 or HLA-B7 motif or supermotif epitopes. 

[00420] The use of prime boost protocols in humans is described in below. 



EXAMPLE 9. PEPTIDE COMPOSITION FOR PROPHYLACTIC USES 

[00421] Vaccine compositions of the present invention can be used to prevent HIV 

infection in persons who are at risk for such infection. For example, a polyepitopic 
peptide epitope composition (or a nucleic acid comprising the same) containing multiple 
CTL and HTL epitopes, which are also selected to target greater than 80% of the 
population, is administered to individuals at risk for HIV infection. 

[00422] For example, a peptide-based composition can be provided as a single polypeptide 

that encompasses multiple epitopes. The vaccine is typically administered in a 
physiological solution that comprises an adjuvant, such as Incomplete Freunds Adjuvant. 
The dose of peptide for the initial immunization is fi-om about 1 to about 50,000 jag, 
generally 100-5,000 ng, for a 70 kg patient. The initial administration of vaccine is 
followed by booster dosages at 4 weeks followed by evaluation of the magnitude of the 
immime response in the patient, by techniques that determine the presence of epitope- 
specific CTL populations in a PBMC sample. Additional booster doses are administered 
as required. The composition is found to be both safe and efficacious as a prophylaxis 
against HIV infection. 
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[00423] Alternatively, a composition typically comprising transfecting agents can be used 

for the administration of a nucleic acid-based vaccine in accordance with methodologies 
known in the art and disclosed herein. 

EXAMPLE 10. POLYEPITOPIC VACCINE COMPOSITIONS DERIVED FROM 

NATIVE HIV SEQUENCES 

[00424] A native HIV polyprotein sequence is screened, preferably using computer 

algorithms defined for each class I and/or class 11 supermotif or motif, to identify 
"relatively short" regions of the polyprotein that comprise multiple epitopes and is 
preferably less in length than an entire native antigen. This relatively short sequence that 
contains multiple distinct, even overlapping, epitopes is selected and used to generate a 
minigene construct. The constmct is engineered to express the peptide, which corresponds 
to the native protein sequence. The "relatively short" peptide is generally less than 250 
amino acids in length, often less than 100 amino acids in length, preferably less than 75 
amino acids in length, and more preferably less than 50 amino acids in length. The protein 
sequence of the vaccine composition is selected because it has maximal number of 
epitopes contained within the sequence, Le., it has a high concentration of epitopes. As 
noted herein, epitope motifs may be nested or overlapping, for example, two 9-mer 
epitopes and one 10-mer epitope can be present in a 10 amino acid peptide. Such a 
vaccine composition is administered for therapeutic or prophylactic purposes. 

[00425] The vaccine composition will preferably include, for example, three CTL epitopes 

and at least one HTL epitope from HIV. This polyepitopic native sequence is 
administered either as a peptide or as a nucleic acid sequence which encodes the peptide. 
Alternatively, an analog can be made of this native sequence, whereby one or more of the 
epitopes comprise substitutions that alter the cross-reactivity and/or binding affinity 
properties of the polyepitopic peptide. 

[00426] The embodiment of this example provides for the possibility that an as yet 

undiscovered aspect of immune system processing will apply to the native nested 
sequence and thereby facilitate the production of therapeutic or prophylactic immune 
response-inducing vaccine compositions. Additionally such an embodiment provides for 
the possibility of motif-bearing epitopes for an HLA makeup that is presently unknovm. 
Furthermore, this embodiment (absent analogs) directs the immime response to multiple 
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peptide sequences that are actually present in native HIV antigens thus avoiding the need 
to evaluate any junctional epitopes. Lastly, the embodiment provides an economy of scale 
when producing nucleic acid vaccine compositions. 
[00427] Related to this embodiment, computer programs can be derived in accordance with 
principles in the art, which identify in a target sequence, the greatest number of epitopes 
per sequence length. 



EXAMPLE 11. POLYEPITOPIC VACCINE COMPOSITIONS DIRECTED TO 

MULTIPLE DISEASES 

[00428] The HIV peptide epitopes of the present invention are used in conjunction with 
peptide epitopes from target antigens related to one or more other diseases, to create a 
vaccine composition that is useful for the prevention or treatment of HIV as well as the 
one or more other disease(s). Examples of the other diseases include, but are not limited 
to, HCV and HBV. 

[00429] For example, a polyepitopic peptide composition comprising multiple CTL and 

HTL epitopes that target greater than 98% of the population may be created for 
administration to individuals at risk for both HBV and HIV infection. The composition 
can be provided as a single polypeptide that incorporates the multiple epitopes from the 
various disease-associated sources, or can be administered as a composition comprising 
one or more discrete epitopes. 



EXAMPLE 12. USE OF PEPTIDES TO EVALUATE AN IMMUNE RESPONSE 

[00430] Peptides of the invention may be used to analyze an immime response for the 

presence of specific CTL or HTL populations directed to HIV. Such an analysis may be 
performed in a manner as that described by Ogg et aL, Science 279:2103-2106, 1998. In 
the following example, peptides in accordance with the invention are used as a reagent for 
diagnostic or prognostic purposes, not as an immunogen. 

[00431] In this example highly sensitive human leukocyte antigen tetrameric complexes 
("tetramers") are used for a cross-sectional analysis of, for example, HIV HLA-A*0201- 
specific CTL frequencies from HLA A*0201 -positive individuals at different stages of 
infection or following immunization using an HIV peptide containing £in A*0201 motif. 
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Tetrameric complexes are synthesized as described (Musey et al, N. EngL X Med. 
337:1267, 1997). Briefly, purified HLA heavy chain (A*0201 in this example) and p2- 
microglobulin are synthesized by means of a prokaryotic expression system. The heavy 
chain is modified by deletion of the transmembrane-cytosolic tail and COOH-terminal 
addition of a sequence containing a BirA enzymatic biotinylation site. The heavy chain, 
p2-microglobulin, and peptide are refolded by dilution. The 45-kD refolded product is 
isolated by fast protein liquid chromatography and then biotinylated by BirA in the 
presence of biotin (Sigma, St. Louis, Missouri), adenosine 5 'triphosphate and magnesiimi. 
Streptavidin-phycoerythrin conjugate is added in a 1:4 molar ratio, and the tetrameric 
product is concentrated to 1 mg/ml. The resulting product is referred to as tetramer- 
phycoerythrin. 

[00432] For the analysis of patient blood samples, approximately one million PBMCs are 

centrifixged at 300 x g for 5 minutes and resuspended in 50 ^1 of cold phosphate-buffered 
saline. Tri-color analysis is performed with the tetramer-phycoerythrin, along with anti- 
CD8-Tricolor, and anti-CD38. The PBMCs are incubated with tetramer and antibodies on 
ice for 30 to 60 min and then washed twice before formaldehyde fixation. Gates are 
applied to contain >99.98% of control samples. Controls for the tetramers include both 
A*0201 -negative individuals and A* 0201 -positive uninfected donors. The percentage of 
cells stained with the tetramer is then determined by flow cytometry. The results indicate 
the number of cells in the PBMC sample that contain epitope-restricted CTLs, thereby 
readily indicating the extent of immime response to the HIV epitope, and thus the stage of 
infection with HIV, the status of exposure to HIV, or exposure to a vaccine that elicits a 
protective or therapeutic response. 

EXAMPLE 13. USE OF PEPTIDE EPITOPES TO EVALUATE RECALL RESPONSES 

[00433] The peptide epitopes of the invention are used as reagents to evaluate T cell 

responses, such as acute or recall responses, in patients. Such an analysis may be 
performed on patients who have recovered fi-om infection, who are chronically infected 
with HIV, or who have been vaccinated with an HIV vaccine. 

[00434] For example, the class I restricted CTL response of persons who have been 

vaccinated may be analyzed. The vaccine may be any HIV vaccine. PBMC are collected 
fi-om vaccinated individuals and HLA typed. Appropriate peptide epitopes of the 
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invention that, optimally, bear supermotifs to provide cross-reactivity with multiple HLA 
supertype family members, are then used for analysis of samples derived from individuals 
who bear that HLA type. 

[00435] PBMC from vaccinated individuals are separated on FicoU-Histopaque density 
gradients (Sigma Chemical Co., St. Lx>uis, MO), washed three times in HBSS (GIBCO 
Laboratories), resuspended in RPMI-1640 (GIBCO Laboratories) supplemented with L- 
glutamine (2mM), penicillin (50U/ml), streptomycin (50 Mg/ml), and Hepes (lOmM) 
containing 10% heat-inactivated human AB serum (complete RPMI) and plated using 
microculture formats. A synthetic peptide comprising an epitope of the invention is added 
at 10 (ig/ml to each well and HBV core 128-140 epitope is added at 1 ixg/ml to each well 
as a source of T cell help during the first week of stimulation. 

[00436] In the microculture format, 4 x 10^ PBMC are stimulated with peptide in 8 

rephcate cultures in 96- well round bottom plate in 100 jxl/well of complete RPMI. On 
days 3 and 10, 100 ml of complete RPMI and 20 U/ml final concentration of rIL-2 are 
added to each well. On day 7 the cultures are transferred into a 96-well flat-bottom plate 
and restimulated with peptide, rIL-2 and 10^ irradiated (3,000 rad) autologous feeder cells. 
The cultures are tested for cytotoxic activity on day 14. A positive CTL response requires 
two or more of the eight replicate cultures to display greater than 10% specific ^^Cr 
release, based on comparison with uninfected control subjects as previously described 
(Rehermann, et al.. Nature Med, 2:1104,1108, 1996; Rehermann et al, J. Clin. Invest. 
97:1655-1665, 1996; and Rehermann a/. J. Clin. Invest. 98:1432-1440, 1996). 

[00437] Target cell lines are autologous and allogeneic EBV-transformed B-LCL that are 

either purchased from the American Society for Histocompatibility and Immunogenetics 
(ASHI, Boston, MA) or established from the pool of patients as described (Guilhot, et al 
J. Virol 56:2670-2678, 1992). 

[00438] Cytotoxicity assays are performed in the following maimer. Target cells consist of 

either allogeneic HLA-matched or autologous EBV-transformed B lymphoblastoid cell 
line that are incubated overnight with the synthetic peptide epitope of the invention at 10 
)iM, and labeled with 100 \iC\ of ^^Cr (Amersham Corp., Arlington Heights, IL) for 1 hour 
after which they are washed four times with HBSS. 

[004391 Cytolytic activity is determined in a standard 4-h, split well ^^Cr release assay 

using U-bottomed 96 well plates containing 3,000 targets/well. Stimulated PBMC are 
tested at effector/target (E/T) ratios of 20-50:1 on day 14. Percent cytotoxicity is 
determined from the formula: 100 x [(experimental release-spontaneous 
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release)/maximum release-spontaneous release)]. Maximum release is determined by lysis 
of targets by detergent (2% Triton X-100; Sigma Chemical Co., St. Louis, MO). 
Spontaneous release is <25% of maximum release for all experiments. 

[00440] The results of such an analysis indicate the extent to which HLA-restricted CTL 

populations have been stimulated by previous exposure to HIV or an HIV vaccine. 

[00441] The class II restricted HTL responses may also be analyzed. Purified PBMC are 

cultured in a 96-well flat bottom plate at a density of 1.5x10^ cells/well and are stimulated 
with 10 |ag/ml synthetic peptide, whole antigen, or PHA. Cells are routinely plated in 
replicates of 4-6 wells for each condition. After seven days of culture, the medium is 
removed and replaced with fresh medium containing lOU/ml IL-2. Two days later, 1 |aCi 
^H-thymidine is added to each well and incubation is continued for an additional 18 hours. 
Cellular DNA is then harvested on glass fiber mats and analyzed for ^H-thymidine 
incorporation. Antigen-specific T cell proliferation is calculated as the ratio of ^H- 
thymidine incorporation in the presence of antigen divided by the "^H-thymidine 
incorporation in the absence of antigen. 



EXAMPLE 14. INDUCTION OF SPECIFIC CTL RESPONSE IN HUMANS 

[00442] A human clinical trial for an immimogenic composition comprising CTL and HTL 

epitopes of the invention is set up as an IND Phase I, dose escalation study and carried out 
as a randomized, double-blind, placebo-controlled trial. Such a trial is designed, for 
example, as follows: 

[00443] A total of about 27 subjects are enrolled and divided into 3 groups: 

Group I: 3 subjects are injected with placebo and 6 subjects are injected with 5 ^ig of 
peptide composition; 

Group II: 3 subjects are injected with placebo and 6 subjects are injected with 50 jiig 
peptide composition; 

Group III: 3 subjects are injected with placebo and 6 subjects are injected with 500 jag of 
peptide composition. 

[00444] After 4 weeks following the first injection, all subjects receive a booster 

inoculation at the same dosage. 
[00445] The endpoints measured in this study relate to the safety and tolerability of the 

peptide composition as well as its immunogenicity. Cellular immune responses to the 
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peptide composition are an index of the intrinsic activity of this the peptide composition, 
and can therefore be viewed as a measure of biological efficacy. The following 
siunmarize the clinical and laboratory data that relate to safety and efficacy endpoints. 

[00446] Safety: The incidence of adverse events is monitored in the placebo and drug 

treatment group and assessed in terms of degree and reversibility. 

[00447] Evaluation of Vaccine Efficacy: For evaluation of vaccine efficacy, subjects are 

bled before and after injection. Peripheral blood mononuclear cells are isolated fi-om firesh 
heparinized blood by FicoU-Hypaque density gradient centrifugation, aliquoted in fi-eezing 
media and stored fi-ozen. Samples are assayed for CTL and HTL activity. 

[00448] The vaccine is found to be both safe and efficacious. 



EXAMPLE 15. PHASE II TRIALS IN PATIENTS INFECTED WITH HIV 

[00449] Phase II trials are performed to study the effect of administering the CTL-HTL 

peptide compositions to HIV-infected patients. The main objectives of the trials are to 
determine an effective dose and regimen for inducing CTLs in chronically infected HIV 
patients, to establish the safety of inducing a CTL and HTL response in these patients, and 
to see to what extent activation of CTLs improves the clinical picture of chronically 
infected HIV patients, as manifested by a reduction in viral load and an increase in CD4"^ 
cells counts. Such a study is designed, for example, as follows: 

[00450] The studies are performed in multiple centers. The trial design is an open-label, 

uncontrolled, dose escalation protocol wherein the peptide composition is administered as 
a single dose followed six weeks later by a single booster shot of the same dose. The 
dosages are 50, 500 and 5,000 micrograms per injection. Drug-associated adverse effects 
(severity and reversibility) are recorded. 

[00451] There are three patient groupings. The first group is injected with 50 micrograms 

of the peptide composition and the second and third groups with 500 and 5,000 
micrograms of peptide composition, respectively. The patients within each group range in 
age from 21-65, include both males and females, and represent diverse ethnic 
backgrounds. All of them are infected with HIV for over five years and are HCV, HB V 
and delta hepatitis vims (HDV) negative, but have positive levels of HIV antigen. 



110 



[00452] The viral load and CT>4^ levels are monitored to assess the effects of administering 

the peptide compositions. The vaccine composition is foxmd to be both safe and 
efficacious in the treatment of HIV infection. 

EXAMPLE 16. INDUCTION OF CTL RESPONSES USING A PRIME BOOST 

PROTOCOL 

[00453] A prime boost protocol can also be used for the administration of the vaccine to 

humans. Such a vaccine regimen can include an initial administration of, for example, 
naked DNA followed by a boost using recombinant virus encoding the vaccine, or 
recombinant protein/polypeptide or a peptide mixture administered in an adjuvant. 

[00454] For example, the initial immunization is performed using an expression vector, 

such as that constructed above, in the form of naked nucleic acid administered IM (or SC 
or ID) in the amounts of 0.5-5 mg at multiple sites. The nucleic acid (0,1 to 1000 |ag) can 
also be administered using a gene gun. Following an incubation period of 3-4 weeks, a 
booster dose is then administered. The booster is, for example, recombinant fowlpox viriis 
administered at a dose of 5-10^ to 5x10^ pfu. An alternative recombinant virus, such as an 
MVA, canarypox, adenovirus, or adeno-associated virus, can also be used for the booster, 
or the polyepitopic protein or a mixture of the peptides can be administered. For 
evaluation of vaccine efficacy, patient blood samples are obtained before immunization as 
well as at intervals following administration of the initial vaccine and booster doses of the 
vaccine. Peripheral blood mononuclear cells are isolated from fresh heparinized blood by 
FicoU-Hypaque density gradient centriftigation, aliquoted in freezing media and stored 
frozen. Samples are assayed for CTL and HTL activity. 

[00455] Analysis of the results indicates that a magnitude of sufficient response to achieve 

protective immunity against HIV is generated. 

EXAMPLE 17. ADMINISTRATION OF VACCINE COMPOSITIONS USING 

DENDRITIC CELLS 

[00456] Vaccines comprising peptide epitopes of the invention can be administered using 

APCs, or "professional" APCs such as DC. In this example, the peptide-pulsed DC are 
administered to a patient to stimulate a CTL response in vivo. In this method, dendritic 
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cells are isolated, expanded, and pulsed with a vaccine comprising peptide CTL and HTL 
epitopes of the invention. The dendritic cells are infused back into the patient to elicit 
CTL and HTL responses in vivo. The induced CTL and HTL then destroy or facilitate 
destruction of the specific target cells that bear the proteins from which the epitopes in the 
vaccine are derived. 

[00457] For example, a cocktail of epitope-bearing peptides is administered ex vivo to 

PBMC, or isolated DC therefrom. A pharmaceutical to facilitate harvesting of DC can be 
used, such as Progenipoietin™ (Monsanto, St. Louis, MO) or GM-CSF/IL-4. After 
pulsing the DC with peptides and prior to reinfusion into patients, the DC are washed to 
remove unbound peptides. 

[00458] As appreciated clinically, and readily determined by one of skill based on clinical 

outcomes, the number of DC reinfiised into the patient can vary {see^ e.g.. Nature Med. 
4:328, 1998; Nature Med, 2:52, 1996 and Prostate 32:272, 1997). Although 2-50 x 10^ 

7 8 

DC per patient are typically administered, larger munber of DC, such as 10 or 10 can 
also be provided. Such cell populations typically contain between 50-90% DC. 
[00459] In some embodiments, peptide-loaded PBMC are injected into patients without 

purification of the DC. For example, PBMC containing DC generated after treatment with 
an agent such as Progenipoietin^^ are injected into patients without purification of the DC. 
The total number of PBMC that are administered often ranges from 10^ to 10^^. 
Generally, the cell doses injected into patients is based on the percentage of DC in the 
blood of each patient, as determined, for example, by immimofluorescence analysis with 
specific anti-DC antibodies. Thus, for example, if Progenipoietin™ mobilizes 2% DC in 
the peripheral blood of a given patient, and that patient is to receive 5x10^ DC, then the 
patient will be injected with a total of 2.5 x 10^ peptide-loaded PBMC. The percent DC 
mobilized by an agent such as Progenipoietin'^^ is typically estimated to be between 2- 
10%, but can vary as appreciated by one of skill in the art. 

Ex vivo activation of CTL/HTL responses 

[00460] Alternatively, ex vivo CTL or HTL responses to HIV antigens can be induced by 

incubating in tissue culture the patient*s, or genetically compatible, CTL or HTL precursor 
cells together with a source of APC, such as DC, and the appropriate immunogenic 
peptides. After an appropriate incubation time (typically about 7-28 days), in which the 
precursor cells are activated and expanded into effector cells, the cells are infiised back 
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into the patient, where they will destroy or facilitate destruction of their specific target 
cells. 

[00461] It is iinderstood that the examples and embodiments described herein are for 
illustrative purposes only and that various modifications or changes in light thereof will be 
suggested to persons skilled in the art and are to be included within the spirit and purview 
of this application and scope of the appended claims. All publications, patents, patent 
applications and sequence listings cited herein are hereby incorporated by reference in 
their entirety for all purposes. 
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A 1 

Al 


1, JVl 




X 


Al 




D, E, A, S 


Y 


A O 1 

AZ.l 


T 




\7 T T A/f A T 
y ^ Li, 1, JVl, A, I 


AJ 


¥ AjT AT" T CI A 

L., M, V, 1, t). A, 

T, F, c, a D 




1^ V U TJ 17 A 


All 

Al 1 


1-7 nr A/¥ ¥ ¥ c 

V, T, M, JL, 1, b, 

A TV n 77 




Jv, K, I, ri 


A O/l 


X , 17 , W 5 IVl 




17 ¥ ¥ W 


A *i 1 ni 


JVl, V, 1,^ ,L,, 1, 

e 




Jv, A. 


A*3301 


M,V,A,L,F,/. 

S, T 




R,K 


A*6801 


A,V,T,M,5.Z, 
/ 




R,K 


B*0702 


P 




L, M, F, W. Y, A, I. V 


B*3501 


P 




L, M, F, W, Y, /, V, A 


B51 


P 




L, I, V, F, W, Y. A, M 


B*5301 


P 




I, M, F, W, Y, A, L, V 


B*5401 


P 




A,T,l,\, L.M.F. W, 
Y 



Bolded residues are preferred, italicized residues are tolerated: A peptide is considered 
motif-bearing if it has primary anchors at each primary anchor position for a motif or 
supermotif as specified in the above table. 
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TABLE 2 



SUPERMOTIFS 


POSITION 


POSITION 


POSITION 




2 (Primary 
Anchor) 


3 (Primary 
Anchor) 


C Terminus (Primary 
Anchor) 


Al 


T,I,Z. V.M, S 




F,W, Y 


A2 


V, Q, A. T 




h\,L,M.A. T 


A3 


V, S, M, A, T, L, 
I 




R,K 


A24 


Y, F, W, I, V, L, 
M, T 




F, I, Y, W. L, M 


B7 


P 




V, I, L, F, M, W, Y. A 


B27 


R,H,K 




F, Y, L, W, M, 1 V, A 


B58 


A,T,S 




F, W, Y, L, I, V, M, A 


B62 


0,L,7. V.M.P 




F,W,Y,M,/. V.L.A 










MOTIFS 








Al 


T, S, M 




Y 


Al 




D, Ey4, S 


Y 


A2.1 


V, Q, A. T* 




V, L. 1 M, A, T 


A3.2 


L, M, V, I, S, A, 
T, F, C, G, D 




K,Y,R,H.F.A 


All 


V,T,M, L, I, S, 

A, G, N, C, D, F 




K,R,H,Y 


A24 


Y,F, W 




F,L,I,W 



*If 2 is V, or Q, the C-term is not L 



Bolded residues are preferred, italicized residues are tolerated: A peptide is considered 
motif-bearing if it has primary anchors at each primary anchor position for a motif or 
supermotif as specified in the above table. 
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Table 6. Recognition of variant peptides by CTL generated after one and five stimulations witli 
the parent peptide. 



A. Gag 386 (VLAEAMSQV) 





1 Binding 


1 Stimulation 


5 Stimulations 


Peptide Sequence 


1 IC50(nM) 


(SU) 


(SU) 


VLAEAMSQV 


1 49.9 


31.6 


222.0 


VLAEAMSQA 


1 23.8 


17.0 


133.5 


VLAEAMSQI 


1 70.9 


21.2 


246.1 


VLAEAMSKV 


j. 230.5 


10.8 


130.9 


VLAEAMSKA 


i 69.4 


NT 


36.6 


ILAEAMSQA 


i 29.3 


4.0 


49.7 


ILAEAMSKA 


i 72.4 






VLAEAMAAA 


i 17 


16.3 


90.3 


B. Env 134 (KLTPLCVTL) 


KLTPLCVTL 


i 77.0 


278.4 


683.6 


KITPLCVTL 


i 461 


231.8 


700.8 


QLTPLCVTL 


j 63.6 


166.2 


361.5 ' 


QITPLCVTL 


1 975 


105.0 


166.9 


ELTPLCVTL 


i 7190 


91.7 


100.0 


KLTPFCVTL 


i 87.3 


36.1 


75.4 


KLTPLCVIL 


i 356 


77.2 


29.1 


KLTPLCVPL 


1 14.6 


9.6 


14.8 



Table 7. Conservation of EP HIV-1090 epitopes across clades, calculated as identity or 
immunological conservation 



Total Clade B Clade C 

Protein Sequence Identity Imm. Cons. Identity Imm. Cons. Identity Imm, Cons. 



Pol 498 


ILKEPVHGV 


62% 


87% 


77% 


86% 


74% 


95% 


Gag 386 


VLAEAMSQV 


32% 


93% 


68% 


91% 


5% 


r\ A CM 

94% 


Pol 448 


KLVGKLNWA 


95% 


96% 


95% 


95% 


95% 


98% 


Env 134 


KLTPLCVTL 


80% 


93% 


90% 


95% 


89% 


98% 


Vpr 62 


RILQQLLFI 


51% 


93% 


68% 


91% 


61% 


95% 


Nef 221 


LTFGWCFKL 


49% 


74% 


77% 


91% 


47% 


81% 


Gag 271 


MTNNPPIPV 


20% 


25% 


91% 


95% 


8% 


19% 


Env 47 


VTVYYGVPVWK 


59% 


87% 


95% 


100% 


61% 


92% 


Pol 929 


QMAVFIHNFK 


84% 


98% 


100% 


100% 


94% 


97% 


Pol 98 


VTIKIGGQLK 


11% 


71% 


59% 


91% 


2% 


89% 


Pol 971 


KIQNFRVYYR 


80% 


86% 


91% 


95% 


79% 


89% 


Pol 347 


AIFQSSMTK 


53% 


75% 


77% 


82% 


44% 


79% 


Pol 722 


KVYLAWVPAHK 


14% 


97% 


82% 


95% 


3% 


97% 


Env 61 


TTLFCASDAK 


72% 


89% 


90% 


100% 


69% 


92% 


Nef 94 


FPVRPQVPL 


81% 


93% 


77% 


95% 


82% 


94% 


Gag 545 


YPLASLRSLF 


7% 


29% 


45% 


95% 


0% 


0% 


Rev 75 


VPLQLPPL 


44% 


78% 


68% 


77% 


27% 


79% 


Env 259 


IPIHYCAPA 


74% 


95% 


45% 


95% 


79% 


97% 


Gag 237 


HPVHAGPIA 


27% 


54% 


68% 


95% 


44% 


94% 


Pol 893 


IPYNPQSQGW 


92% 


96% 


82% 


95% 


240% 


97% 


Env 250 


CPKVSFEPI 


45% 


91% 


77% 


100% 


45% 


97% 




Mean 


54% 


81% 


77% 


93% 


59% 


84% 




n= 


167 




22 




62 
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iTable 8. HIV Peptides predicted to be immunologically conserved 































Sequence 
Distribution 












Subtype 


Protein 


Sequence 


Conserved 
Epitopes* 


SEQ ID NO 


All 


A 


B 


C 


D 


G 


Pol 498 


ILKEPVHGV 


ILKEPVHGV 


69 


104 


1 


17 


46 


2 


2 






ILREPVHGV 


91 


12 






5 




1 






ILKEPVHGA 


92 


10 






2 


1 








ILKDPVHGV 


93 


8 


5 














KLKEPVHGV 


94 


3 
















ILKDPVHGA 


95 


2 


2 














ILKNPVHGV 


96 


2 
































Gag 386 


VLAEAMSQV 


VLAEAMSQA 


16 


67 


2 


1 


36 


3 


3 






VIJ^EAMSQV 


10 


54 


7 


15 


3 


1 








VLAEAMSQT 


99 


11 






9 










VLAEAMSHA 


100 


6 






4 










IliAEAMSQV 


101 


5 




3 












ILAEANSQA 


58 


3 






2 










VLAEAMSHV 


103 


2 
































Pol 448 


KLVGKLNWA 


KLVGKLNWA 


72 


158 


9 


21 


59 


3 


3 






KLIGKLNWA 


105 


1 
































Env 134 


KLTPLCVTL 


KLTPLCVTL 


9 


134 


8 


19 


55 










QLTPLCVTL 


19 


5 


2 


1 












KLTPLCVAL 


108 


3 
















RLTPLCVTL 


109 


3 






3 










KITPLCVTL 


18 


2 
































Vpr 62 


RILQQLLFI 


RILQQLLFI 


11 


86 


1 


15 


28 


4 


3 






RILQQLLFV 


112 


21 


2 




2 










RTLQQLLFI 


113 


10 




2 


4 










RTLQQLLFV 


114 


10 






1 










RILQQLLFT 


115 


6 






2 










RMLQQLLFI 


116 


4 




1 


3 










RVLQQLLFI 


117 


3 






3 


























Nef 221 


LTFGWCFKL 


LTFGWCFKL 


74 


82 


8 


17 


29 




3 






LTFGWCYKL 


119 


31 


1 


2 


17 










LTLGWCFKL 


120 


4 






1 







129 























Gag 271 


MTNNPPIPV 


MTSNPPIPV 


26 


60 


3 




24 


4 


1 






MTNNPPIPV 


25 


33 




20 


5 










MTSNPPVPV 


123 


26 


1 




15 




1 






MTGNPPIPV 


124 


15 


5 




1 










MTGNPPVPV 


125 


9 






5 










MTNNPPVPV 


126 


6 






6 










MTANPPVPV 


127 


3 






2 


























Env 47 


VTVYYGVPVWK 


VTVYYGVPVWK 


13 


99 


6 


21 


30 


3 








VTVYYGVPVWR 


129 


40 


1 




18 










VTIYYGVPVWK 


130 


2 
































Pol 92 9 


QMAVFIHNFK 


QMAVFIHNFK 


77 


153 


10 


22 


58 


4 


3 






QMAVFVHNFK 


132 


3 






1 










QMAVFVHNYK 


133 


2 
































Pol 98 


VTIKIGGQLK 


VSIKVGGQIK 


12 


30 






30 










VTIKIGGQLK 


78 


18 




13 


1 










VTVKIGGQLK 


136 


11 


1 


1 




1 








VTVRIGGQLK 


137 


6 


3 














VSIKVGGQIR 


138 


6 






6 










VSIRVGGQIK 


139 


4 






4 










VTIRIGGQLK 


140 


3 




2 












VTVKIGGQLR 


141 


3 


1 














VTVKVGGQLK 


142 


3 
































Pol 971 


KIONFRVYYR 


KIQNFRVYYR 


79 


133 


6 


20 


49 


4 


3 






















Pol 347 


AIFQSSMTK 


AIFQSSMTK 


80 


88 


5 


17 


27 


3 


2 






AIFQCSMTK 


145 


19 




2 


5 










AIFQSSMTR 


146 


13 




1 


11 




1 






AIFQASMTK 


147 


9 


1 




1 










SIFQSSMTK 


148 


9 


3 




6 










AIFQYSMTK 


149 


4 
















AIFQSTMTK 


150 


2 






1 


























Pol 722 


KVYIiAWVPAHK 


KVYLSWVPAHK 


151 


56 


8 




12 


1 


3 






RVYLSWVPAHK 


152 


55 






41 










KVYLAWVPAHK 


81 


23 


1 


18 




3 








KVYLTWVPAHK 


154 


5 




2 









130 







KIYLSWVPAHK 


155 


5 






3 










RIYLSWVPAHK 


156 


5 






4 










KIYLAWVPAHK 


157 


2 




1 












QVYLTWVPAHK 


158 


2 
































Env 61 


TTLFCASDAK 


TTLFCASDAK 


82 


121 


9 


19 


41 


4 


1 






ATLFCASDAK 


160 


7 






7 










TILFCASDAK 


161 


6 
















PTLFCASDAK 


162 


2 






1 










TTLFCASDAR 


163 


2 




2 












TTLFCASEAK 


164 


2 




1 












ATLFCASDAR 


165 


2 






2 


























Nef 94 


FPVRPQVPL 


FPVRPQVPL 


83 


135 


8 


17 


51 


4 


3 






FPVKPQVPL 


167 


9 


1 


3 


2 










FPVRPQVPV 


168 


4 






2 


























Gag 54 5 


YPIiASLRSLF 


EPLTSLKSLF* 


1 


22 






21 










YPLASLKSLF* 


2 


13 




5 




2 




*These two would not be predicted to XR. Would choose both to get 
maximal population coverage. 




YPIiASLRSLF 


84 


11 




10 








YPLTSLKSLF 


172 


10 




1 




2 


1 


YPPLASLKSL 


173 


10 












YPLTSLRSLF 


174 


6 




4 








YPPLTSLKSL 


175 


6 
































Rev 75 


VPLQLPPL 


VPLQLPPL 


85 


64 


5 


15 


7 


4 


2 






VPLQLPPI 


177 


34 


2 


1 


19 










VPFQLPPI 


178 


26 






23 










VPFQLPPL 


179 


3 




1 






1 






















Env 25 9 


IPIHYCAPA 


IPIHYCAPA 


86 


124 


8 


10 


49 


3 


2 






IPIHYCTPA 


181 


25 


1 


8 


8 










IPIHFCAPA 


182 


3 




1 


1 


1 
























Gag 23 7 


HPVHAGPIA 


HPVHAGPIA 


87 


39 




15 


21 


1 








HPVHAGPVA 


184 


34 


1 


3 


27 


2 








HPVQAGPVA 


185 


12 




3 


6 


1 








HPIHAGPIA 


186 


2 






2 
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Pol 8 93 


IPYNPQSQGW 


IPYNPQSQGW 


88 


153 


9 


18 


60 


4 


3 






IPYNPOSOGVI 


188 


5 




3 












IPYNPQSQGAV 


189 


2 






1 


























Env 2 50 


CPKVSFEPI 


CPKVSFEPI 


89 


50 


5 


17 


3 


2 


0 






CPKVSFDPI 


191 


42 






33 










CPKVTFDPI 


192 


16 






13 




1 






CPKVTFEPI 


193 


13 


3 




1 




1 






CPKISFDPI 


194 


9 






5 










CPKISFEPI 


195 


7 




4 




1 








CPKVSWDPI 


196 


6 
















CPKVSFQPI 


197 


4 




1 









* The preferred epitopes are shown in bold 
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Table 9. Predicted immunological conservation for a panel of HLjA-A2 restr: 



Source 


Parent 
Sequence 


HPV 
Strain 


Variant 
Sequences 


SEQ ID 
NO 


Predicted 
Immunogeni city 


Measured 

Immunogeni 
city (SU)* 


HPV16 .E7 . 86 


TLGIVCPI 


16 


TLGIVCPI 


198 


+ 


103 .7 






18 


TLSFVCPW 


199 










31 


SFGIVCPN 


200 


- 








33 


TVNIVCPT 


201 


_ 








. 45 


TLSFVCPW 


199 


- 








52 


TLQWCPG 


203 


_ 








56 


ALTVTCPL 


204 


_ 








58 


TCTIVCPS 


205 


- 


















HPV31 .E6 . 11 


KLHELSSAL 


16 


KLPQLCTEL 


206 


_ 








18 


KLPDLCTEL 


207 










31 


KLHELSSAL 


208 


+ 


26.3 






33 


TLHDLCQAL 


209 


_ 








45 


KLPDLCTEL 


207 


_ 








52 


TLHELCEVL 


211 


_ 








56 


SLHHLSEVL 


212 


_ 








58 


TLHDLCQAL 


209 




















HPV18/45 .E6 
.13 


KLPDLCTEL 


16 


KLPQLCTEL 


206 


+ 


15.7 






18 


KLPDLCTEL 


210 


+ 


212.7 






31 


KLHELSSAL 


208 


_ 








33 


TLHDLCQAL 


209 


_ 








45 


KLPDLCTEL 


207, 


+ 


205.1 






52 


TLHELCEVL 


211 


_ 








56 


SLHHLSEVL 


212 










58 


TLHDLCQAL 


209 


_ 


















HPV52 .E6 . 18 


VLEESVHEI 


16 


ELQTTIHDI 


222 


_ 








18 


ELNTSLQDI 


223 










31 


ALEIPYDEL 


224 


_ 








33 


ALETTIHNI 


225 


_ 








45 


ELNTSLQDV 


226 


_ 








52 


VLEESVHEI 


227 


+ 


64 . 1 






56 


VLEIPLIDL 


228 


_ 








58 


ALETSVHEI 


229 


- 


















HPV18.E6.47 


FAFKDLFW 


16 


FAFRDLCIV 


230 










18 


FAFKDLFW 


231 


+ 


350.6 






31 


FAFTDLTIV 


232 










33 


FAFADLTW 


233 




31.4 






45 


FAFKDLCIV 


234 




176 .9 






52 


FLFTDLRIV 


235 










56 


FACTELKLV 


236 







133 







^ 0 


FVPAni.RTV 


237 




7 . 7 
















rlfV J ± , CtO . ft D 


V n,r X LJJLi ± J. V 


16 

J. u 


XVirt' J>JVa> •!» V 


23 0 










18 


FAFKDLFW 


231 










1 

~J -L. 


FAFTDT.TTV 


23 2 




20.7 






0 -J 


FAFADTiTW 


233 




11 . 6 






45 


FAFKDLCIV 


234 












FT.FTDT.P TV 


2 3 5 










3 0 


FAPTFT.KT.V 

f J^V— X X!j I\.J_I V 


^ J \j 










^ 0 


FVF AHT .R T V 


237 




















rlxrVD^ .£10 , *±0 


P"! .TTTnT .P TV 


1 

J- 0 


FAFRDT.CTV 


23 0 










1 ft 


FAFKDT.FW 


231 












FAFTDT.TTV 


232 












FAFAFJT.TVV 


^ J 










45 


FAFKDLCIV 


234 










O ^ 


FT.FTHT.P TV 


9 ^ 
^ jj 




421.4 






0 0 


FAPTFT.TCT.V 


^ .J \j 




57 - 5 






o 0 


FX7"F AHT.P TV 

f Vf JnX^XJlvXV 


9*^ 7 




94 . 1 
















rlFVoo .lib 


r V r/\iJljrCX V 


X 0 


FAFRFiT.PTV 


^ -J v/ 










1 ft 


F A F KT) T . F V\7 


^ -J -1- 










^ X 


FAFTnT.TTV 


23 2 












FAFATIT.TIA/ 

ItaItx^XJXjX V V 


9 










45 


FAFKDLCIV 


234 










o2 


TTT TrTTiT P T"\7 
r ijl* 1 iJXiIvX V 


9 R 

^ ;j 3 




X ^ . ..^ 






DO 


T?2ir'T"CT VJ.\T 
r AL- 1 JCiXiJN-lJ V 


^ 0 0 




91 n 






D 0 


T?\7T7AnT.P TV 
J7 Vf AX^XjIvX V 


^0 f 




62 . 8 
















rlir V X 0 . Cj / . / 


± j-i^^u X V Xirixi 


X D 


TT.TTFVMT.ni. 

X XJXTd X I'IXJX^XJ 


9fi9 










1 R 


TT.ODTVTiHL 


263 




99 . 0 








TT.OnYVT.DT. 
X xj^x^ X V 1 n /xj 


2 64 










33 


TLKEYVLDL 


265 










45 


TLQEIVLHL 


266 


+ 








52 


TIKDYILDL 

X X IXXy X X 1 1 1 / J-i 


267 










56 


TLODWLEL 


268 


+ 


38 . 0 








X J— J X X I J U±J 


269 




















HPV16 . E7 . 82 


XiXjIVivjX XiijyX V 


Xo 


T T M/^T'T r'TT7 
XiXii'lVjr X XjVjX V 


Old 




518 . 5 






Xo 


T T?T.'KrTT.GF\7 
Xjx XjIN X Xior V 












0 X 


T T M^QFriTV 
XjXjiuijor' vjx V 


979 




90 . 1 








T T.MfiTlTTJTV 
XjXjI*1v7 X V IM X V 












45 


LFLSTLSFV 


274 


+ 








52 


MLLGTLQW 


275 










56 


LLMGALTVT 


276 


+ 








58 


LLMGTCTIV 


111 




















HPV33 .E7 .81 


LLMGTVNIV 


16 


LLMGTLGIV 


270 







134 







1 Q 


T T?T MT'T CT?\7 


^ / X 










<3 L 


Liijiyivjor V 














T T Mr"TT7TJT"\7' 
Ju J-ilMkj 1 V IN ± V 


97 




179 . 4 






45 


LFLSTLSFV 


274 










c o 


Li ij 1 Jj y VV 


^ / 3 










c c 
DO 




0 '7 




9 0 ft 






5o 


JjLiMGTC 1 1 V 


0 '7 




















HPV52 . E7 . 84 


MIjLiGTLiQVV 


16 


JjIjIYIG X iji7 1 V 


^ / U 


— 








T Q 


T ITT "MT'T QT?T7 


9 71 












ijijr'ivjor vjj. V 


979 












T.T MnT\7TsJT\/ 


9 7"^ 










45 


LFLSTLSFV 


274 












MT T r^TT /^TA7 


9 "7 R 


t 


Q Q ft 






56 


LLMGALTVT 


276 










58 


LLMGTCTIV 


277 




















HPV56.E7.89 


LLMGALTVT 


16 


LLMGTLGIV 


270 










18 


LFLNTLSFV 


271 


- 








1 




2 72 










33 


LLMGTVNIV 


273 










45 


LFLSTLSFV 


274 










52 


MLLGTLQW 


275 










56 


LLMGALTVT 


276 


+ 


263 .5 






58 


LLMGTCTIV 


277 




43 .6 
















* Immunogenicity was measured for all variants. Only the positive responses are shown in the 
table. All other responses were negative. 
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Table 10. 167 HIV-1 Variants 



Sequence 
Designation 

A.UG.92UG037_U51 190 

A.BY.97BL006_AF1 932 

A.KE.Q23_AF004885 

A.SE.SE6594_AF06967 

A.SE.SE7253_AF06967 

A.SE.SE7535_AF06967 

A.SE.SE8538_AF06966 

A.SE.SE8891_AF06967 

A.UG.U455_M62320 

A. SE.UGSE8131_AF107 
A2.CY.94CY01 7.41_AF 
A2.CD.97CDKTB48_AF2 
A2D.-.97KR004_AF286 
A2G.CD.97CDKP58_AF3 
AC.IN.21301_AF06715 
AC.RW.92RW009_U8882 

AC. SE.SE9488_AF0714 
ACD.SE.SE8603_AF075 
ACG.BE.VI1 035_AJ276 

AD. SE.SE6954_AF0757 
AD.SE.SE7108_AF0714 
ADHK.N0.97NOGIL3_AJ 
ADK.CD.MAL_X0441 5 
AG.NG.92NG003_U8882 
AG.BE.VI1 197_AJ2765 
AGHU.GA.VI354_AF076 
AGU.CD.Z321_U76035 
A J . BW . BW2 1 1 7_AF 1921 

B. NL.3202A21_U34604 
B.US.BC_L02317 
B.GB.CAM1_D10112 
B.DE.D31_U43096 
B.US.DH123_AF069140 
B.GB.GB8.C1_Y13716 
B.DE.HAN_U43141 
B.FR.HXB2_K03455 
B.US.JRCSF_M38429 
B.GB.MANC_U23487 
B.US.MNCG_M17449 
B.GA.OYI,_M26727 
B.US.P896_U39362 
B.US.RF_M17451 
B.CN.RL42_U71182 
B.US.SF2_K02007 
B.TW.TWCYS_AF08681 7 
B.AU.VH_AF146728 
B.US.WEAU 1 60_U21 1 35 
B.KR.WK_AF224507 
B.US.WR27 U26546 



Name 


Accession 
Number 


SubType 


Count 


92UG037 


U51190 


A 


UG 


97BL006 


AF1 93275 


A 


BY 


Q23 


AF004885 


A 


KE 


SE6594 


AF069672 


A 


SE 


SE7253 


AF069670 


A 


SE 


SE7535 


AF069671 


A 


SE 


SE8538 


AF069669 


A 


SE 


SE8891 


AF069673 


A 


SE 


U455 


M62320 


A 


UG 


UGSE8131 


AF1 07771 


A 


SE 


94CY0 17.41 


AF286237 


A2 


CY 


97CDKTB48 


AF286238 


A2 


CD 


97KR004 


AF286239 


A2D 


KR 


97CDKP58 


AF3 16544 


A2G 


CD 


21301 


AF067156 


AC 


IN 


92RW009 


U88823 


AC 


RW 


SE9488 


AF071474 


AC 


SE 


SE8603 


AF075702 


ACD 


SE 


V1 1035 


AJ276595 


ACG 


BE 


SE6954 


AF075701 


AD 


SE 


SE7108 


AF071473 


AD 


SE 


97NOGIL3 


AJ237565 


ADHK 


NO 


MAL 


X04415 


ADK 


CD 


92NG003 


U88825 


AG 


NG 


VI1197 


AJ276596 


AG 


BE 


VI354 


AF076474 


AGHU 


GA 


Z321 


U76035 


AGU 


CD 


BW2117 


AF192135 


AJ 


BW 


3202A21 


U 34604 


B 


NL 


BC 


L02317 


B 


US 


CAM1 


D10112 


B 


GB 


D31 


U43096 


B 


DE 


DH123 


AF069140 


B 


US 


GB8 


AJ271445 


B 


GB 


HAN 


U43141 


B 


DE 


HXB2 


K03455 


B 


FR 


JRCSF 


M38429 


B 


US 


MANC 


U23487 


B 


GB 


MNCG 


Ml 7449 


B 


US 


OYI 


M26727 


B 


GA 


P896 


M96155 


B 


US 


RF 


Ml 7451 


B 


US 


RL42 


U71182 


B 


CM 


SF2 


K02007 


B 


US 


TWCYS 


AF086817 


B 


TW 


VH 


AF1 46728 


B 


AU 


WEAU160 


U21135 


B 


US 


WK 


AF224507 


B 


KR 


WR27 


U26546 


B 


US 
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D 1 lo yyt lo AiiooocQ 
D.Uo.YU2_Myo^OO 


VI lO 




D 
D 




dPI .DR.yoDKU^y.4_Ar 




APAACJ.QC 


Dr t 


RR 




y^DKuzo 




p 


RR 


C.IN.93IN1 U1__AdUZoo 


yoiiNiui 


ARHO'^ftriA 
MDUZOOUH* 




IIN 


C.IN.93IN904_AFOd71 


yoiNyu4 


A cnft71 *x7 

ArUO/ 1 Of 




IIN 


C.IN.93IN999_AF0d71 


yjiNyyy 


ACrAC7i C>1 

ArUD f 1 04 




IM 
IfM 


C.IN.94IN1 124D_ArOD 


r\A 1 ivl <1 i 0>1^5 


ArUDf lOy 




iM 
IIN 


C.IN.9olN210Do_ArOD 


yoiiN^ lUoo 


ArUDf lOO 




IM 
IIN 


D\A/ OCD\ A/A/I /^O A C "1 "1 n 

C.DVV.9DDVVU4u2_Ar1 1U 


yoDvvu^fuz 


Ml 1 1 \J%yO^ 


p 


RW 

DVV 


CDW.9bDW121U_Arl lU 


yoDW 1 z 1 u 




p 

w 


RW 

DVV 


D\A/ nCDIA/'ICOAO AC'1'1 

C.DW.9bDVv10DUo_Arl 1 


yODVV 1 ODUO 


Api i AQ70 
Ml 1 1 U57f O 


p 

V-/ 


RW 

DVV 


CT CTTTLJOOOrt 1 i/icniA 

U.cT.t 1 n222U_U4DUlD 






P 


FT 


D\A/ OCDXAZ-I 4 DA'I A C*! "1 

CDW.9bDW1 1 bUl_Ar 1 1 


QfsD\A/i i 

yoDvvi 1 


API i noftQ 
Ml 1 1 \J%yO%y 


p 


RW 

DVV 


C.DW.0UDW0/b2.1_Ar44 


UUDWUf O^.l 


AP/L>l'%nftft 
Mi'f^fOUOO 


p 


RW 

DVV 


C.BW.0UDW07bo.20_Ar44 


UUdVVU/ Do.^U 


APAil'^OftQ 


p 


RW 

DVV 


C.BW.U0DW(Jo/4.21_Ar44 


nnD\A/nQT>i oi 


Ar44ouyu 


p 
V-/ 


RW 

DVV 


C.BW.00dW1471 .Z7_/\r^^ 


UUdW 1 4 / 1 .Z r 


Ar44ouy 1 


p 


RW 

DVV 


CBW.OUDWIbl b.2_Ar44 


UUdVV ion D.z 


Mr'f'fOUy^ 


p 

V-/ 


RW 

DVV 


CBW.00BW1bob.o_Ar44 


UUdW \ OoO.o 


Mr*f*fou%70 


p 


RW 

DVV 


^ DXA/ r^r^Dx A/ "1 7cri o ACAA 
C.BW.00BW1 /^oy,o_Ar44 


UUdW 1 f oy.o 


A ^AA'^nOA 


p 


RW 

DVV 


C.BW.00BW1 /o.2_Ar44 


UUdVV Iff o.^ 


APAA'^HQ*^ 
Mr^'fOUyO 


p 


RW 

DVV 


DIAZ r»nDIA/'1700 C ACAA 

C.BW.U0BW1 7oo.o_Ar44 


nnDXA/ivftQ 
UUdWI r OO.D 


Mr44uUyD 


p 


RW 

DVV 


D\A# Ar\DlA/<1 VfiC a ACAA 

C.BW.UUBWI 7yb.b_Ar44 


uudwi f yo.D 


A PAA'5nQ7 


p 


RW 

DVV 


C.BW.uOBWIol 1 .o_Ar44 


uudvv 1 on 1 .o 


APAA'^nOft 


p 

V-/ 


RW 

DVV 


C.BW.00BWio59.5_AF44 


uuowiooy.o 


APAAQHQQ 
Ar44oUyy 


p 


RW 
DVV 


C.BW.00BW1oo0.2_Ar44 


OUdWIooU.^ 


APAA'^i nn 
Ar44o1 UU 


p 


RW 
DVV 


C. BW .00BW1 921 . 1 o_Ar44 


OUBWiy^l .To 


Ar44o1 U1 


p 


R\A/ 
DVV 


C.BW.00BW2036.1_AF44 


OOoWzUob.! 


A C/l yl Q i AO 

Ar44o1U^ 




DVV 


C.BVV.00BVv20d3.d_AF44 


UUDW2Ubo.D 


APAAQ1 HQ 
Ar440l UO 


p 


R\A/ 
DVV 


mA/ /^OOIA/0/^0~7 O A CA A 

C . B W . 0 0 BW 2Uo7 . 2__AF 44 


nr\D\A/OAQT o 


A PAA'^i HA 
Ar440 1 U4 


p 


RW 
DVV 


DIAZ Or\DlA/0«1 O-lyl A izyl >l 

C.BW.00BW2127.214_Ar44 


AnD\A/010T OIA 

UUoWiilZf .^14 


APAA'^1 C\R 
Mr440 1 UO 


p 


RW 

DVV 


D\A/ OODIA/O-I OO O ACAA 

C.BvV.00BW21 2o.3_Ar44 


nncaxA/oioft q 
UUtJW^l ^o.o 


APAA'^inft 

Mr*f*f o 1 UO 


p 


RW 

DVV 


D\A# nnD\A/007£5 "7 ACAA 

C.BW.00BW227b.7_Ar44 


nnD\A/007^5 7 

UUdVV^Zz o. f 


APAA'^1 n7 

Mr*+'fO 1 Uf 


p 


RW 

DVV 


D\A/ Ar\D\A/0Q4 0 O ACAA 

C.BW.OuBWool y.o_Ar44 


nnoxA/QftiQ ^5 

uudwooi y.o 


APAA'^I Oft 

Mr*f*f o 1 UO 


P 


RW 

DVV 


C. BW.OOBW 3o42.o_AF44 


UUdWoo4z.o 


APAA^^i HQ 
Ar440l Uy 


p 


RW 
DVV 


C.BW.00BW3o71 .3_AF44 


AAD\A/'3ft7'1 Q 


APAA'^i in 
Ar44ol 1 U 


p 


R\A/ 
DVV 


C.BW.00BW3o7d.9_AF44 


AADIA/OQ7£2 Q 

uodWoo/^ o.y 


ACTAAQi i i 

Ar44o1 1 1 


p 


RW 
DVV 


A> mAf /^omAiooo^ o acaa 

C.BW.00BW3ooD.o_AF44 


OUdWoooD.o 


APAAQi i O 
Ar44oi 


p 
V-/ 


RW 
DVV 


C.BW.00BW3o91 .D_AF44 


AAD\A/QQQ^ C 

uubWooyi .D 


A PAA'^i i 
Ar44o 1 1 O 


p 


RW 
DVV 


C . B W . 00 BW 39 70 . 2_AF44 


AAD\A/QQ"7A O 

uoDWoy / U.^ 


APAA'^i i A 


p 


RW 

DVV 


C.BW.00BW5031 ,1_AF44 


AAD\A/Kn'5'1 1 

UUdWOUoI . 1 


APAA'^i i*^ 
Mr44o 1 1 O 


P 


RW 

DVV 


C.BW.9oBW01 B21__AF1 1 


ybowui dz 1 


A Pi i HQf^n 
Mr 1 1 UyOU 


P 


RW 

DVV 


C.BW.96BW0407_AF1 1 


ACOIA/A>l A7 

9bt>WU4Uf 


APi i noR*^ 
Mr 1 1 uyoo 


P 


RW 
DVV 


C.BW.96BW0502_AF1 1 


n£5D\A/ACAO 

ybBwuou^ 


APi i nQft7 
Mr 1 1 Ui7D / 


P 


RW 
DVV 


C.BW.96BW06.J4_AF29 


ybDWUb.J4 


Apoonnoft 
Mrzyuuzo 


p 


RW 
DVV 


C.BW.96BW1 1 .06_AF1 1 


ACD\A/'1 AC 

yoBWI 1 .Ub 


APi i nQ7n 
Mr! 1 uy f u 


p 


RVA/ 
DVV 


C.BW.96BW1210_AF1 1 


9ddW12 lU 


A Pi i nQ70 

Mr 1 1 uy f z 


p 


R\A/ 
DVV 


C.BW.96BW15B03_AF1 1 


9dBW1ddUo 


Arl 1 uy / o 




R\A/ 
DVV 


C.BW.96BW16.26_AF1 1 


9DDW1b.2b 


APi i nQ7ft 
Ar 1 1 uy f O 




R\A/ 
DVV 


C.BW.9dBW17A09 Aril 


Oft D\A/ 1 7 A no 

yoDVv 1 f Muy 


A Pi inoTQ 

Ml 1 1 U?7f 57 


p 


RW 
DVV 


C.BW.96BWM01.5 AF44 


96BWM01 .5 


AF443074 


c 


BW 


C.BW.96BWM03.2 AF44 


96BWM03.2 


AF443075 


c 


BW 


C.BW.98BWMC12.2 AF44 


98BWMC12.2 


AF443076 


c 


BW 


C.BW.98BWMC13.4 AF44 


98BWMC13.4 


AF443077 


c 


BW 


C.BW.98BWMC14.a3 AF44 


98BWMC14.a3 


AF443078 


c 


BW 
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C.BW.98BWMO14.10_AF44 

C.BW.98BWM018.d5_AF44 

C.BW.98BWM036.a5_AF44 

C.BW.98BWM037.d5_AF44 

C.BW.99BW3932.12_AF44 

C.BW.99BW4642.4_AF44 

C.BW.99BW4745.8_AF44 

C.BW.99BW4754.7_AF44 

C. BW.99BWMC16.8_AF44 
CRF01_AE.CF.90CF11697_ 
CRF01_AE.CF.90CF402_U5 
CRF01_AE.CF.90CF4071_A 
CRF01_AE.TH.93TH057_AF 
CRF01_AE.TH.93TH065_AF 
CRF01_AE.TH.93TH253_U5 
CRF01_AE.TH.95TNIH047_ 
CRF01_AE.TH.CM240_U547 
CRF01_AE.TH.TH022_AB03 
CRF02_AG.SN.98SEMP1211 
CRF02_AG.FR.DJ263_AF06 
CRF02_AG.FR.DJ264_AF06 
CRF02_AG.GH.G829_AF184 
CRF02_AG.NG.IBNG_L3910 
CRF02_AG.SE.SE7812_AF1 
CRF03_AB.RU.KAL1 53-2_A 
CRF03_AB.RU.RU98001_AF 
CRF04_cpx.CY.94CY032-3 
CRF04_cpx.GR.97PVCH_AF 
CRF04_cpx.GR.97PVMY_AF 
CRF05_DF.BE.VI1 31 0_AF1 
CRF05_DF.BE.VI961_AF07 
CRF06_cpx.ML.95ML127_A 
CRF06_cpx. ML.95ML84_AJ 
CRF06_cpx.SN.97SE1 078_ 
CRF06_cpx.AU.BFP90_AF0 
CRF1 1_cpx.CM.97CM-MP81 
CRF11_cpx.GR.GR17_AF17 

D. CD.84ZR085_U88822 
D.UG.94UG1 141_U8882 
D.CD.ELI_K03454 
D.CD.NDK_M27323 

F 1 . BR.93BR020. 1 _AFO 

F1.FI.FIN9363_AF075 

F1.FR.MP411_AJ24923 

F1.BE.VI850_AF07733 

F2.CM.MP257_AJ24923 

F2KU.BE.VI1126_AF07 

G.NG.92NG083_U88826 

G.BE.DRCBL_AF084936 

G. SE.SE6165_AF06164 

H. CF.90CF056_AF0054 
H.BE.VI991_AF190127 
H.BE.VI997_AF190128 
J.SE.SE7022_AF08239 
J.SE.SE7887 AF08239 



9odWMO14.10 


Ar44oUf y 


L/ 




DVV 


9oBWM01o.d5 


Ar44oUoU 






DVV 


98BWM03D.a5 


Ar44oUo1 






DVV 


98BWM037.d5 


Ar44o0o2 






Q\A/ 

dW 


99BW3932.12 


AF443083 


c 




D\A/ 
bW 


99BW4642.4 


AF443084 


c 




D\A/ 
bW 


99BW4745.8 


A ^ A A C 

AF443085 


c 




DIAZ 
bW 


99BW4754.7 


AF443086 


c 




DIAZ 
bW 


99BWMC16.8 


Ar44o0o7 






0\A/ 

dW 


90CF1 1697 


API 97340 


C/Kr01_ 


A C 

-At 




90CF402 


Uol loo 


URr01_ 


A C 


Ur 


90CF4071 


AF 197341 


URr01_ 


A C 

-At 


Ur 


93TH057 


Ar197ooo 


UKr01_ 


A C 

-At 


1 n 


93TH065 


Ar197oo9 


UKrOI^ 


A C 

-At 


1 M 


93TH253 


1 IC A A Qr\ 

U51 1o9 


OKr01_ 


A VZ 

-At 


1 H 


95TNIH047 


AB032741 


CRFOI^ 


A C 

-At 


Tn 


CM240 


1 \CA ^7*1 

U54771 


URr01_ 


A C 

-At 


Til 

1 H 


TH022 


AB03274U 


OKr01_ 


A VZ 

_At 


TUI 

1 n 


98SEIvlP1211 


A IOC "I 




A O 




DJ263 


Ar0oo22o 


ODCAO 

UKrO^_ 


A 


rR 


DJ264 


ArODo224 


UKrOZ_ 


A 


rR 


G829 


A C '1 Q/l -i 

Ar1o41ot:> 




A 

_Ao 




IBNG 


L3910D 


UKrOii^ 


~ A 

_Ao 


iMo 


SE7812 


AF 107770 


/^DCTAO 

UKr02_ 


A 

_A(j 


ot 


KAL 153-2 


AF 193276 


CRF03^ 


A O 

_AB 


RU 


RU98001 


A ^A f\^^"W "W 

AF1 93277 


r-5 r"00 

CRF03_ 


A D 

_AB 


RU 


94CY032-3 


AF049337 


CRr04_ 


_cpx 


UY 


97PVCH 


AF1 19820 


CRF04_ 


_cpx 


(jR 


97PVIvlY 


AF1 19819 


CRr04_ 


_cpx 


GR 


VI1310 


AF1 93253 


CRrOo^ 




bt 


VI961 


AF07d998 


CRrOo_ 


r-\ r" 

_Dr 


bt 


95lvlL127 


AJ288982 


CRrOD_ 


_cpx 


Kill 

ML 


95ML84 


A J 245481 


CRF06_ 


_cpx 


K ill 

ML 


97SE1078 


AJ288981 


CRF06_ 


_cpx 


O K 1 

SN 


BFP90 


AF064699 


CRF06_ 


_cpx 


A 1 1 

AU 


97CM-MP818 


AJ291718 


CRF1 1^ 


_cpx 


/**IV Jl 

CM 


GR17 


AF 179368 


^> ^ A A 

CRF1 1_ 


_cpx 


GR 


84ZR085 


U88822 


D 




CD 


^ Al 1/^ A A A A 

94UG1 141 


U88824 


D 




1 1/^ 
UG 


IF*! 1 

ELI 


K03454 


D 




CD 


NDK 


Ivl27323 


D 




CD 


93BR020.1 


A t^r\/\C Af\A 

AF005494 


F1 




BR 


FIN9363 


AF075703 


F1 




Fl 


MP411 


AJ249238 


F1 




FR 


VI850 


AF077336 


F1 




BE 


MP257 


AJ249237 


F2 




CM 


VI1126 


AF076475 


F2KU 


BE 


92NG083 


U88826 


G 




NG 


DRCBL 


AF084936 


G 




BE 


SE6165 


AF061642 


G 




SE 


90CF056 


AF005496 


H 




CF 


VI991 


AF190127 


H 




BE 


VI997 


AF190128 


H 




BE 


SE7022 


AF082395 


J 




SE 


SE7887 


AF082394 


J 




SE 



138 



K.CD.EQTB11C_AJ2492 EQTB11C AJ249235 K CD 

K.CM.MP535_AJ249239 MP535 AJ249239 K CM 

N.CM.YBF30_AJ006022 YBF30 AJ006022 N CM 

O.SN.99SE-MP1299_ZX SEMP1299 AJ302646 O SN 

O.SN.99SE-MP1300_ZX SEMP1300 AJ302647 O SN 

O.CM.ANT70_L20587 ANT70 L20587 O CM 

O.CM.MVP5180_L20571 MVP5180 L20571 O CM 

U.CD.-.83CD0031 83CD0031 AF286236 U CD 
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Table 1 1 . HIV Gag Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1 . 1 



Name : 


f\ ouwrm tzo 
U U13WU / 


± 




XU 


k\\j : 


1 n o 


Len : 


3 D D 




2 513 


VvCX^XX^ • 


1 . 


00 


Name : 


U.UoVVU /Do_ 






X JJ 


'Kir* • 
JMvj : 


o u o 


Len : 






8965 


Wex^ht : 




00 


Name : 


U UdWU o / ^ 


£. 




XLI 


JMLi : 


"> n A 


Len : 


R 
3 3 0 




QR74. 


x^xx L. « 


\ , 


00 


Name : 


n n "Q Ta7 1 A n 1 




Giro 


XLi 


'MT^ . 


J U J 


Len : 


3 3 0 




5 3 95 


We i^ht : 


\ , 


00 


Name : 


U UdWXd ±D 






XXI 


JNL/ : 


o uo 


Len : 


D D 0 




•* 0 ^ ^ 


We x^hti. : 


1 , 


00 


Name : 


A A O M 1 £Z Q £Z 

U OdWIo oO__ 


Q 

o 




XXI 


JNvJ : 


J U / 


Len : 


R /T 

D 0 0 


OV» ^f^Xc * 
^iic 0 JS. • 


7 822 


Weight : 


1 , 


00 


Name : 


A A'DTaTT "7 C Q 


•a 




XXI 


JNIU : 


*3 A Q 
J U O 


ijen : 


3 DO 




7777 
1 1 1 f 


WCXVJXXL« • 


1 , 


00 


Name : 


KJ {JdW ± / / J_ 




ori^ 


XU 


JMLI : 


n Q 
^ u ^ 


Len : 


R R ^ 
3 3 0 




9727 


Weight : 


X . 


00 


Name : 


f\ fyo Til 1 T O 

0 OBWl / o J 


b 




XJJ 


JMU : 


^ X U 


Len : 


R cr ^ 
D 3 D 


Check : 


ft 1 

j7 0 0 X 


1a7o "i nVi t" • 
X^XX L. • 


\ ^ 


00 


Name : 


A A "O TaTT T Q C 

0 Oow 1 / y ^_ 


b 




XX; 


JMLI : 


ITT 

^ X X 


Len : 


R R ^ 
3 D 0 




^ Q 0 / 


Wat nVi ^ « 

vVCX^XXL. « 


\ , 


00 


Name : 


A A "Q TaI 1 Q1 T 

0 OoWlo X i_ 


•J 




XXl 


JM\j : 


J X^ 


Len : 


R c: 
3 D 0 




4 A 9 9 

'x 'z Z Z 


Weight J 




00 


Name : 


f\ nTJMI O C Q 


c 

3 




XXI 


JMij : 


± ^ 


Len : 


R R^ 
3 3 D 




7*^2 0 

1 0 


Weicfht ; 


1 , 


00 


Name : 


nn'OTJi QQO 
U Ucn Xo o U 


*5 
£. 




XXI 


JMLI : 


J X*fc 


Len : 


R R^ 
3 3 D 


^XXC^JV • 


1603 


1 cf Vi • 


1 . 


00 


Name ; 


UUoVv±j7Z J. 


n 
i. 






"NTO • 
IML' • 


J J. D 


Len : 


R R 
0 3 0 


Check I 


8 83 


Weight ' 


1 . 


00 


Name : 


ri OTSMO O 


T 
X 




XXI 


MO • 


J -L O 


Len : 


R R 
3 0 


Check : 


2 591 


Weight 


1 , 


00 


Name : 




o 




XXI 


iML^ : 


J -L / 


Len : 


R R 


v>.xxcv^/v • 


5152 


¥1 JL ^ X X l»i 


1 , 


00 


Name : 


n ATauo n Q "7 






XXI 


JMLI • 


T ft 
J X O 


Len : 


RR^ 
3 3 0 


r^ViAr'lr • 

^XXCv.*!^ • 


5183 


Weight 


1 . 


00 


Name : 


U UcWZ 1 






XXI 


JMLI • 


J X 27 




R R^ 
3 3 Q 


V»XXC^i\. • 


5469 


We i^ht 


1 . 


00 


Name : 


0 0BW212 8_ 


3 




XXI 


JMLI . 


1 *!? n 
J ^ u 


Len : 


R R ^ 
3 3 0 


^XXC^iS. • 


9621 


We xQ^ht 


1 . 


00 


Name : 


0 0BW22 76_ 


7 




XXI 


'MO • 
JMLI I 


J ^ X 


Len : 


R R <^ 
330 


^xxc^J\. • 


4 1 R 

'z J. «j 0 


We i^ht 


1 , 


00 


Name : 


O0BW3819_ 


3 




XXI 


JMLI I 


1 o o 
^ ^ 


Len : 


R R^^ 
3 3 0 


V^XXC^iV • 


4 22 7 


\ ctVi t" 

Vv C J. XX i« 


1 , 


00 


Name : 


00BW3842_ 


8 




XXI 


JMLI I 


1 O 1 


Len : 


R R ^ 
3 3 0 


r'ViAr'V • 

V^XXC \^ iv . 


73 xz 


Ma "i frVi t~ 
w c x^xx l> 




00 


Name : 


00BW3 871_ 


3 


briU 


XXI 


JMLI : 




Len : 


R R^ 
3 3 0 


^XXC^JV • 


Rfi 1 

0 \) A, 


Weight 


\ ^ 


00 


Name : 


00BW3 8 7 6_ 


9 


0T?O 


TPl 
XXI 




'I o 
J Z D 


Len : 


R R <^ 
3 3 0 


^XXC JS. • 


1 1 0 


We i^ht 


\ , 


00 


Name : 


00BW3 8 86_ 


8 




JLXJ 


JMLI : 


1 O 
O Z O 


Len : 


R R ^ 
3 3 0 


Check : 


Z 3 3 X 


w C X^XX L. 


\ ^ 


0 0 


Name : 


00BW3 891_ 


6 




TT» 
XXJ 


JMLI : 


1 O "7 


Len : 


R R <^ 
3 3 0 


check : 


XZ j7 


W C X^ XX L. 




00 


Name : 


00BW3970_ 


2 


bhiU 


Tn 

XXI 


JMLI : 


'5 O Q 
^ Z O 


Len : 


R R^ 
3 3 0 


LrXxeCiv • 


ft 7 ^ ft 
0/00 


WCX^XXL^ 


X • 




Name : 


00BW5031 


1 




XD 


MU : 


Q O Q 
J ^ 


Xien : 


C R C 
3 3b 


Check : 


•a Qkcei 
0 J70 0 


WCX^XXL. 


X • 


no 


Name : 


96BW01B21 


biliU 


XXI 


"KTO . 

v\\J : 


o J U 


Len : 


R ^ 
3 3b 


Check : 


0 VJ z 


w tr X y XX L. 


X . 




Name : 


96BW0407 






TT\ 

XXI 


JMLI : 


J J X 


Len : 


R R ^ 
3 3b 


Check : 


Q ft "3 
J7 0 3 0 


w c xy XX u 


X . 




Name : 


96BW0502 






XXI 


JMLI : 


"3 1 O 
O J> Z 


Len : 


R R 
3 3b 


Check : 


A n 9 

D U Z 


w c xy XX L. 


2 . 


n 0 


Name : 


96BW06_J4 




XD 


ML/ : 


"3 O 
J J J 


Len : 


c c £r 

33 0 


L.necj\. : 


*5 R A 
Z 3f£ 


TaT A T ^^Vl ^ 

Wc xyxiL 


X • 


n n 
u u 


Name : 


96BW11 06 




TT^ 
XU 


JMU : 


•2 "3 ^ 


ijen : 


C £ 
33 0 


L.neciv : 


C ft 0 t 

b 0 U X 


Ma -1 rrVi 1- 


X • 


n o 

U \j 


Name : 


96BW1210 




O T7> 


XXI 


JMLI : 


1 1 
J J D 


Len : 


c: ^ 
3 3b 


Check : 


b u X b 


w c xy XX L. 


1 

X • 




Name : 


96BW15B03 




bty 


XXJ 


JMLI : 


■3 "7 

J 0 D 


Len : 


c: c £ 
3 3b 


Check : 




we xy XI 


X . 




Name : 


96BW16_26 


brjy 


TTi 

XXI 


JMLI : 


"3 "3 '7 

oof 


Len : 


R ^ 
3 3b 


check : 


Q A n Q 


wc^ xy XX 


\ ^ 


0 0 


Name : 


96BW17A0 9 


b£iU 


TO 
XXI 


JM\J : 


HQ. 


Len : 


R R^ 
3 3b 




9 7 9"^ 


w c xy XX L. 


\ 1 . 


00 


Name : 


96BWM01_5 




br*U 


Tn 
XXI 




0 0^ 


Len : 


33 b 


OVior^V • 

L.ncCiv . 


R n R n 

3 \i 3 X 


wc xy XX L. 


• X • 




Name : 


96BWM03_2 




briV^^ 


xx^ 


JMLI . 


IAD 
J U 


Len : 


R R 
3 3b 


check : 


ft J? D 


wc? xy XX L. 


1 , 


00 


Name : 


98BWMC12_ 


2 


bty 


T'n 
XXI 


JMLI I 


J X 


Len : 


£ 

3 3b 


i^neciv • 


1 1 A 
X X 0 fx 


wc xy XX L. 


1 

X • 


no 


Name : 


98BWMC13_ 


4 


bty 


T n 
XXI 


JMLI : 


■3 /I O 
J 4 Z 


Len : 


R R £ 
3 3b 


cnecK . 


A Q T 
fl 17 b X 


IaT A "I i-t'\r\ +* 

wc: xy XX u 


T 

X . 




Name : 


98BWMC14_ 


a 


b£iU 


Tn 


JMU : 


'I A "3 


Len : 


R £ 
3 3 0 


Check : 


"7 R 1 
/ 3 3 X 


Wc xy xxi^ 


1 

• X • 


oo 


Name : 


98BWM014_ 


1 




XJJ 






Len : 


C C £ 
3 3 0 


L.necjc : 


0 ft ft 
i& 0 0 


TaT A T ^^Vi 

we xy XX t 


> X • 


oo 


Name : 


98BWM018_ 


d 


bbU 


TT^ 

XXJ 


JML/ : 


1 A Ci 

o%z> 


Len : 


c: c £ 
3 3b 


Check : 


b 0 3 b 


TaT A T Vi 4" 

we xy xxt. 


> X • 


oo 


Name : 


98BWM03 6_ 


a 


SEQ 


T n 
XU 


JMU : 


1 A a 
J 4 b 


Len : 


ET cr ^ 
3 3b 


unecK : 


A "3 ft C 
ft 3 0 b 


TaT A T t~^\\ ^ 

we xy XXL 


• X • 


oo 


Name : 


98BWM03 7__ 


d 


SEQ 


XD 


NU : 


"5 /I T 


Len : 


d c ^ 
3 3b 


Check : 


/r Q r\ 0 

b y u u 


we xy 11 L. 


X . 


n n 
u u 


Name : 


99BW3932_ 


^1 


O "CO 

b£iU 


Tn 
XXI 


JMU : 


A ft 
^ ffc 0 


Len : 


R R ^ 
3 3b 


C*\\e>r*\c - 

^necj^ • 


•5 Q9 


wc xy xx<^ 


: 1 . 


00 


Name : 


99BW4642" 


4 


SEQ 


ID 


NO: 


349 


Len : 


556 


Check : 


1347 


Weight 


: 1. 


00 


Name : 


99BW4 74 5" 


"8 


SEQ 


ID 


NO: 


350 


Len : 


556 


Check : 


7980 


Weight 


1. 


00 


Name : 


99BW4754_ 


1 


SEQ 


ID 


NO: 


351 


Len : 


556 


Check: 


9892 


Weight 


: 1. 


00 


Name : 


99BWMC16 


'8 


SEQ 


ID 


NO: 


352 


Len : 


556 


Check : 


4279 


Weight 


: 1. 


00 


Name : 


A2__CD_97CD 


SEQ 


ID 


NO: 


353 


Len : 


556 


Check: 


9920 


Weight 


: 1. 


00 


Name : 


A2_CY__94CY 


SEQ 


ID 


NO: 


354 


Len: 


556 


Check: 


3070 


Weight 


: 1. 


00 


Name : 


A2D 97KR 


SEQ 


ID 


NO: 


355 


Len : 


556 


Check : 


6350 


Weight 


: 1. 


00 


Name : 


A2G_CD_97C 


SEQ 


ID 


NO: 


356 


Len : 


556 


Check : 


856 


Weight 


: 1. 


00 


Name : 


A BY 97BL0 


SEQ 


ID 


NO: 


357 


Len : 


556 


Check : 


9315 


Weight 


: 1. 


00 


Name : 


A KE Q23_ 


A 


SEQ 


ID 


NO: 


358 


Len : 


556 


Check: 


2442 


Weight 


: 1. 


00 



140 



Name : 


A SE SE659 


SEQ 


ID 


NO: 


359 


Len : 


556 


Check : 


8612 


Weight : 


1. 


00 


Na.nie : 


A SE SE725 


SEQ 


ID 


NO: 


360 


Len : 


556 


Check : 


8315 


Weight : 


1 . 


00 


Name : 


A SE SE753 


SEQ 


ID 


NO : 


361 


Len : 


556 


Check : 


2915 


Weight : 


1. 


00 


Name : 


A~SE^SE853 


SEQ 


ID 


NO : 


362 


Len : 


556 


Check : 


9112 


Weight : 


1. 


00 


Name : 


A SE SE889 


SEQ 


ID 


NO : 


363 


Len : 


556 


Check : 


8732 


Weight : 


1 . 


00 


Name : 


A~Se"uGSE8 


SEQ 


ID 


NO: 


364 


Len : 


556 


Check : 


8696 


Weight : 


1. 


00 


Name : 


A UG 92UG0 


SEQ 


ID 


NO: 


365 


Len : 


556 


Check : 


6290 


Weight : 


1. 


00 


Name : 


A UG U4 55 


SEQ 


ID 


NO : 


366 


Len : 


556 


Check : 


164 


Weight : 


1. 


00 


Name : 


AC IN 213 0 


SEQ 


ID 


NO : 


367 


Len : 


556 


Check : 


8482 


Weight : 


1. 


00 


Name : 


AC RW 92RW 


SEQ 


ID 


NO : 


368 


Len : 


556 


Check : 


977 


Weight : 


1. 


00 


Name : 


AC SE SE94 


SEQ 


ID 


NO : 


369 


Len : 


556 


Check : 


8752 


Weight : 


1. 


00 


Name : 


ACD SE SE8 


SEQ 


ID 


NO : 


370 


Len : 


556 


Check : 


9655 


Weight : 


1. 


00 


Name : 


ACG BE VI 1 


SEQ 


ID 


NO : 


371 


Len : 


556 


Check : 


3777 


Weight : 


1. 


00 


Name : 


AD SE SE69 


SEQ 


ID 


NO : 


372 


Len : 


556 


Check : 


732 


Weight : 


1. 


00 


Name : 


AD SE SE71 


SEQ 


ID 


NO : 


373 


Len : 


556 


Check : 


8506 


Weight : 


1. 


00 


Name i 


ADHK NO 97 


SEQ 


ID 


NO : 


374 


Len : 


556 


Check : 


5257 


Weight : 


1. 


00 


Name : 


ADK CD MAL 


SEQ 


ID 


NO : 


375 


Len : 


556 


Check : 


5301 


Weight : 


1. 


00 


Name : 


AG BE VI 11 


SEQ 


ID 


NO : 


376 


Len : 


556 


Check : 


1610 


Weight : 


1. 


00 


Name : 


AG NG 92NG 


SEQ 


ID 


NO : 


377 


Len : 


556 


Check : 


4188 


Weight : 


1. 


00 


Name : 


AGHU GA VI 


SEQ 


ID 


NO : 


378 


Len : 


556 


Check : 


8242 


Weight : 


1 . 


00 


Name : 


AGU CD Z32 


SEQ 


ID 


NO : 


379 


Len : 


556 


Check : 


2601 


Weight : 


1. 


00 


Name : 


A J BW BW21 


SEQ 


ID 


NO: 


380 


Len : 


556 


Check : 


8389 


Weight : 


1. 


00 


Name : 


B AU VH AF 


SEQ 


ID 


NO : 


381 


Len : 


556 


Check : 


9166 


Weight : 


1. 


00 


Name : 


B CN RL42 


SEQ 


ID 


NO : 


382 


Len : 


556 


Check : 


3865 


Weight : 


1. 


00 


Name i 


B DE D31 U 


SEQ 


ID 


NO : 


383 


Len : 


556 


Check: 


9464 


Weight • 


1. 


00 


Name : 


B DE HAN U 


SEQ 


ID 


NO : 


384 


Len : 


556 


Check : 


6999 


Weight 


1. 


00 


Name : 


B^FR HXB2 


SEQ 


ID 


NO: 


385 


Len : 


556 


Check : 


141 


Weight 


1. 


00 


Name : 


B GA OYI 


SEQ 


ID 


NO: 


386 


Len : 


556 


Check : 


7578 


Weight 


1. 


00 


Name : 


B GB CAMl 


SEQ 


ID 


NO : 


387 


Len : 


556 


Check : 


8023 


Weight 


1. 


00 


Name : 


B GB GB8 A 


SEQ 


ID 


NO : 


388 


Len : 


556 


Check : 


2675 


Weight 


1. 


00 


Name : 


B GB MANC 


SEQ 


ID 


NO : 


389 


Len : 


556 


Check: 


8961 


Weight 


1. 


00 


Name : 


B^KR WK AF 


SEQ 


ID 


NO: 


390 


Len : 


556 


Check : 


7372 


Weight 


1. 


00 


Name i 


B NLi 3 2 02 A 


SEQ 


ID 


NO : 


391 


Len : 


556 


Check : 


7117 


Weight 


1. 


00 


Name i 


B TW TWCYS 


SEQ 


ID 


NO : 


392 


Len : 


556 


Check : 


8767 


Weight 


1. 


00 


Name i 


B US BC LO 


SEQ 


ID 


NO : 


393 


Len : 


556 


Check : 


7091 


Weight 


1 . 


00 


Name : 


B US DH123 


SEQ 


ID 


NO : 


394 


Len : 


556 


Check : 


5049 


Weight 


1 . 


00 


1,11 Cl 1 1 • 


B US JRCSF 

XJ \^ X^ %mJ X 


SEQ 


ID 


NO : 


395 


Len : 


556 


Check : 


975 


Weight 


1 . 


00 


Name : 


B US MNCG 


SEQ 


ID 


NO : 


396 


Len : 


556 


Check : 


688 


Weight 


1 , 


00 


Name : 


B US P896 


SEQ 


ID 


NO : 


397 


Len : 


556 


Check : 


8809 


Weight 


1. 


00 


Name : 


B US RF Ml 


SEQ 


ID 


NO : 


398 


Len : 


556 


Check : 


9306 


Weight 


1. 


00 


Name : 


B US SF2 K 


SEQ 


ID 


NO : 


399 


Len : 


556 


Check : 


9799 


Weight 


: 1 . 


00 


Name : 


B US WEAUl 


.SEQ 


ID 


NO: 


400 


Len : 


556 


Check : 


9636 


Weight 


: 1 . 


00 


Name : 


B US WR27 


SEQ 


ID 


NO: 


401 


Len : 


556 


Check : 


3349 


Weight 


: 1. 


00 


Name : 


B US YU2 M 


SEQ 


ID 


NO : 


402 


Len : 


556 


Check : 


8828 


Weight 


: 1. 


00 


Name i 


BFl BR 93B 


SEQ 


ID 


NO : 


403 


Len : 


556 


Check: 


7935 


Weight 


: 1 . 


00 


Name i 


C BR 92BR0 

X^ X\i ^ A X^ XV w 


SEQ 


ID 


NO : 


404 


Len : 


556 


Check : 


4429 


Weight 


: 1 . 


00 




C BW 96BW0 


SEQ 


ID 


NO : 


405 


Len : 


556 


Check : 


1550 


Weight 


: 1 . 


00 


Name : 


C BW 96BW1 


SEQ 


ID 


NO : 


406 


Len : 


556 


Check : 


7158 


Weight 


: 1. 


00 


Name z 


C BW 96BW1 


SEQ 


ID 


NO : 


407 


Len : 


556 


Check : 


6016 


Weight 


: 1. 


00 


Name i 


C BW 96BW1 

\^ X^ r V ^ U X^ f V JU 


SEQ 


ID 


NO : 


408 


Len : 


556 


Check : 


6072 


Weight 


: 1 . 


00 


Name i 


C ET ETH2 2 

V^ Mmi X Am4 X X A 4yf ^ 


SEQ 


ID 


NO : 


409 


Len : 


556 


Check : 


4314 


Weight 


: 1 . 


00 


Name i 


C IN 93 INI 

V^ «X XtI ^ «^ xn 


SEQ 


ID 


NO : 


410 


Len : 


556 


Check : 


6959 


Weight 


: 1 . 


00 


Name : 


C IN 93IN9 


SEQ 


ID 


NO : 


411 


Len : 


556 


Check : 


9362 


Weight 


: 1. 


00 


Name : 


C IN 93IN9 


SEQ 


ID 


NO : 


412 


Len : 


556 


Check : 


3298 


Weight 


: 1. 


00 


Name : 


C IN 94IN1 


SEQ 


ID 


NO : 


413 


Len : 


556 


Check : 


6744 


Weight 


: 1 . 


00 


Name : 


C_IN_95IN2 


SEQ 


ID 


NO: 


414 


Len : 


556 


Check : 


8559 


Weight 


: 1 . 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


415 


Len : 


556 


Check : 


4763 


Weight 


: 1 , 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


416 


Len : 


556 


Check : 


4315 


Weight 


: 1 . 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


417 


Len : 


556 


Check : 


3920 


Weight 


: 1, 


00 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


418 


Len : 


556 


Check : 


5074 


Weight 


: 1. 


00 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


419 


Len : 


556 


Check: 


4026 


Weight 


: 1, 


00 



141 



Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


420 


Len : 


556 


Check : 


2981 


Weight : 


1. 


00 


Name : 


CRFOl AE_T 


SEQ 


ID 


NO: 


421 


Len : 


556 


Check : 


6648 


Weight : 


1. 


00 


Name : 


CRFOl AE T 


SEQ 


ID 


NO: 


422 


Len : 


556 


Check : 


6948 


Weight : 


1. 


00 


Name : 


CRFOl AE_T 


SEQ 


ID 


NO: 


423 


Len : 


556 


Check : 


6129 


Weight : 


1. 


00 


Name : 


CRF02 AG F 


SEQ 


ID 


NO: 


424 


Len : 


556 


Check : 


8134 


Weight : 


1 . 


00 


Name : 


CRF02 AG F 


SEQ 


ID 


NO : 


425 


Len : 


556 


Check : 


8925 


Weight : 


1. 


00 


Name : 


CRF02 AG__G 


SEQ 


ID 


NO: 


426 


Len : 


556 


Check : 


9991 


Weight : 


1. 


00 


Name : 


CRF02 AG N 


SEQ 


ID 


NO: 


427 


Len : 


556 


Check : 


9388 


Weight: 


1. 


00 


Name : 


CRF02 AG_S 


SEQ 


ID 


NO: 


428 


Len : 


556 


Check : 


9371 


Weight : 


1. 


00 


Name : 


CRF02 AG S 


SEQ 


ID 


NO : 


429 


Len : 


556 


Check : 


3289 


Weight : 


1 . 


00 


Name : 


CRF03 AB R 


SEQ 


ID 


NO : 


430 


Len : 


556 


Check : 


5554 


Weight : 


1. 


00 


Name : 


CRF03 AB R 


SEQ 


ID 


NO: 


431 


Len : 


556 


Check : 


5307 


Weight : 


1. 


00 


Name : 


CRF04 cpx 


SEQ 


ID 


NO: 


432 


Len : 


556 


Check : 


5488 


Weight : 


1. 


00 


Name : 


CRF04 cpx 


SEQ 


ID 


NO: 


433 


Len : 


556 


Check : 


6046 


Weight : 


1. 


00 


Name : 


CRF04 cpx 


SEQ 


ID 


NO : 


434 


Len : 


556 


Check : 


3807 


Weight : 


1 . 


00 


Name : 


CRF05 DF B 


SEQ 


ID 


NO: 


435 


Len : 


556 


Check : 


6702 


Weight : 


1. 


00 


Name : 


CRF05 DF B 


SEQ 


ID 


NO: 


436 


Len : 


556 


Check : 


5563 


Weight : 


1. 


00 


Name : 


CRF06 cpx 


SEQ 


ID 


NO: 


437 


Len: 


556 


Check : 


8164 


Weight : 


1. 


00 


Name : 


CRF06 Cpx 


SEQ 


ID 


NO: 


438 


Len : 


556 


Check : 


1975 


Weight : 


1. 


00 


Name : 


CRF06 cpx 


SEQ 


ID 


NO: 


439 


Len : 


556 


Check: 


1486 


Weight : 


1 . 


00 


Name : 


CRF06 cpx 


SEQ 


ID 


NO: 


440 


Len : 


556 


Check: 


4050 


Weight : 


1. 


00 


Name : 


CRFll cpx 


SEQ 


ID 


NO: 


441 


Len : 


556 


Check: 


1515 


Weight 


1. 


00 


Name : 


CRFll cpx 


SEQ 


ID 


NO: 


442 


Len : 


556 


Check : 


9474 


Weight , 


1. 


00 


Name : 


D CD 84ZR0 


SEQ 


ID 


NO: 


443 


Len : 


556 


Check : 


4739 


Weight . 


1. 


00 


Name : 


D CD ELI K 


SEQ 


ID 


NO: 


444 


Len : 


556 


Check : 


8533 


Weight 


1 . 


00 


Name : 


D CD NDK M 


SEQ 


ID 


NO: 


445 


Len : 


556 


Check : 


6100 


Weight , 


1. 


00 


Name : 


D~UG 94UG1 


SEQ 


ID 


NO: 


446 


Len : 


556 


Check : 


7681 


Weight : 


1. 


00 


Name : 


Fl BE VI85 


SEQ 


ID 


NO: 


447 


Len : 


556 


Check : 


8540 


Weight: 


1. 


00 


Name : 


Fl BR 93BR 


SEQ 


ID 


NO: 


448 


Len : 


556 


Check : 


241 


Weight : 


1. 


00 


Name : 


Fl Fl FIN9 


SEQ 


ID 


NO: 


449 


Len : 


556 


Check: 


7510 


Weight : 


1 . 


00 


Name : 


Fl FR MP41 


SEQ 


ID 


NO: 


450 


Len : 


556 


Check : 


9846 


Weight : 


1 . 


00 


Name : 


F2 CM MP25 


SEQ 


ID 


NO: 


451 


Len : 


556 


Check : 


1247 


Weight : 


1. 


00 


Name : 


F2KU BE VI 


SEQ 


ID 


NO: 


452 


Len : 


556 


Check : 


2186 


Weight : 


1. 


00 


Name : 


G BE DRCBIi 


SEQ 


ID 


NO: 


453 


Len : 


556 


Check : 


8049 


Weight : 


1. 


00 


Name : 


G NG 92NG0 


SEQ 


ID 


NO : 


454 


Len : 


556 


Check : 


254 


Weight : 


1 . 


00 


Name : 


G SE SE616 


SEQ 


ID 


NO : 


455 


Len : 


556 


Check: 


6407 


Weight : 


1 . 


00 


Name ' 


H BE VI991 


SEQ 


ID 


NO : 


456 


Len : 


556 


Check : 


808 


Weight 


1 . 


00 


Name : 


H BE VI997 


SEQ 


ID 


NO: 


457 


Len : 


556 


Check : 


4749 


Weight 


1 . 


00 


Name : 


H CF 90CF0 


SEQ 


ID 


NO : 


458 


Len : 


556 


Check : 


4718 


Weight 


1. 


00 


Name : 


J SE SE702 


SEQ 


ID 


NO : 


459 


Len : 


556 


Check : 


2564 


Weight 


1 . 


00 


Name : 


J SE SE788 


SEQ 


ID 


NO : 


460 


Len : 


556 


Check : 


2692 


Weight 


1 . 


00 


Name : 


K CD EQTBl 


SEQ 


ID 


NO : 


461 


Len : 


556 


Check : 


6586 


Weight 


1 . 


00 


Name : 


K CM MP535 


SEQ 


ID 


NO: 


462 


Len : 


556 


Check : 


3803 


Weight 


1. 


00 


Name : 


N_CM_YBF3 0 


SEQ 


ID 


NO: 


463 


Len: 


556 


Check : 


8603 


Weight 


1. 


00 


Name : 


O_CM__ANT70 


SEQ 


ID 


NO: 


464 


Len : 


556 


Check: 


365 


Weight 


1 . 


00 


Name : 


0_CM_MVP51 


SEQ 


ID 


NO: 


465 


Len : 


556 


Check: 


9160 


Weight 


: 1 . 


00 


Name : 


0_SN_99SE_ 


SEQ 


ID 


NO: 


466 


Len : 


556 


Check : 


9380 


Weight 


: 1 . 


00 


Name : 


0_SN__99SE_ 


SEQ 


ID 


NO: 


467 


Len : 


556 


Check : 


8796 


Weight 


: 1. 


00 


Name : 


U CD 83C 


SEQ 


ID 


NO: 


468 


Len : 


556 


Check : 


4633 


Weight 


: 1. 


00 



// 



SEQ ID NO 1 50 

302 00BW0762_1 MGARASILRG . EKLDKWEKI RLRPGGRKHY MIKHIVWASR ELERFALNPG 

303 00BW0768_2 MGARASVLRG .EKLDKWEKI RLRPGGKKHY MLKHLVWASR ELERFALNPG 

304 00BW0874_2 MGARASILRG . GKLDTWEKI RLRPGGKKQY MIKHLVWASR ELERFALNPG 

305 00BW14 71_2 MGARASILRG .GKLDTWEKI RLRPGGKKHY MLKHLVWASR ELERFALNPG 

306 00BW1616_2 MGARASILRG .GKLDEWEKI RLRPGGKKRY MMKHLVWASR ELERFALNPG 

307 00BW1686_8 MGARASILRG .GKLDTWEKI RLRPGGKKHY MIKHLVWASR ELERFALNPG 

308 00BW1759_3 MGARASILRG . GKLDKWERI RLRPGGKKHY MLKHLVWASR ELERFALNPG 

309 00BW1773_2 MGASASILRG . GKLDKWEKI RLRPGGKKKY RLKHLVWASR ELERFALNSG 
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310 


00BW1783 5 


311 


00BW1795 6 


312 


00BW1811 3 


313 


00BW1859 5 


314 


OOBW1880 2 


315 


00BW1921 1 


316 


00BW2036 1 


317 


00BW2063 6 


318 


00BW2087 2 


319 


00BW2127 2 


32 0 


00BW2128 3 


^ A X 


00BW2276 7 


322 


00BW3 819 3 


32 3 


00BW3842 8 


324 


00BW3871 3 


325 


00BW3876 9 


326 


00BW3 886 8 


327 


00BW3891 6 


328 


OOBW3970 2 


329 


00BW5031 1 


330 


96BW01B21 


331 


96BW0407 


332 


96BW0502 


333 


96BW06 J4 


334 


96BW11 06 


335 


96BW1210 


336 


96BW15B03 


337 


96BW16 2 6 


338 


96BW17A0 9 


33 9 


96BW]yi01 5 


340 


96BWM03 2 


341 


98BWMC12 2 


342 


98BWMC13 4 


343 


98BWMC14 a 


3 44 


9aBWM014 1 


345 


98BWM018 d 


346 


98BWM03 6 a 


347 


98BWM037 d 


348 


99BW3 932~1 


349 


99BW4 642 4 


350 


99BW4 745 8 


351 


99BW4 754 7 


352 


99BWMC16 8 


353 


A2 CD 97CD 


354 


A2 CY 94CY 


355 


A2D 97KR 


3 56 


A2G CD 97r 




A BY 9761^0 


358 


A KE 02 3 A 


S Q 


A SE SE659 

.r^ >j x-i \j ^ J 


360 


A SE SE725 


3 61 


A SE SE753 


o o ^ 


A SE SEa53 


■J ^ J 


A SE SE889 


J O rt 




365 


a"uG~92UG0 


366 


A_UG_U4 55_ 


367 


AC_IN_213 0 


368 


AC_RW_92RW 


369 


AC_SE_SE94 


370 


ACD SE SE8 



MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASVLKG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASVLKG 
MGARASILRG 
MGARASVLRG 
MGARASILRG 
MGARASILKG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASISRG 
MGARASILRG 
MGARASILRG 
MGARASILRR 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASVLKG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASVLSG 
MGARASILSG 
MGARASVLSG 
. .ARASILSG 
XGARASVLSG 
MGARASVLSG 
. . .RASVLSG 
. . .RASVLSG 
MGARASVLSG 
. . . RASVLSG 
. . . RASKLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASILRG 
MGARASILRG 
. . .RASVLSG 
MGARASILSG 



. GKLDTWEKI 
. GKLDKWEKI 
. GKLDKWEKI 
. EKLDAWEKI 
. GKLDKWERI 
. GKLDTWEKI 
. EKLDTWERI 
. GKLDKWEKI 
. GKLDTWEKI 
XEKLDEWEKI 
. GQLDKWEKI 
.DKLDAWEKI 
. GKLDAWERT 
. EKLDTWERI 
.GKLDTWEKI 
. GKLDTWEKI 
. GKLDKWEKI 
. GKLDKWEKI 
. GKLDAWERI 
. GKLDRWEKI 
. GKLDQWEKI 
. GKLDAWERI 
. EKLDKWEKI 
. GNLDTWEKI 
. GKLDKWEKI 
. EKLDTWEKI 
. EKLDTWEKI 
.GKLDKWEKI 
. GKLDTWEKI 
. GKLDKWEKI 
. EKLDKWEKI 
. EKLDTWEKI 
. GKLDKWEKI 
. GKLDKWEKI 
.GKLDKWERI 
. GKLDTWERI 
. GKLDTWEKI 
. GKLDAWEKI 
. GKLDEWEKI 
. EKLDTWEKI 
.GKLGNWERI 
. EKLDRWEKI 
. GKLDTWEKI 
. GKLEAWEKI 
. GKLDAWEKI 
. GKLDAWEKI 
. GKLEAWEKI 
.GKLDA.EKI 
. GKFDAWEKI 
. GKLDAWEKI 
. GKLDAWEKI 
. GKLDAWEKI 
. GRLDAWEKI 
. EKKDAWEKM 
. GKLDAWEKI 
. GKLDAWEKI 
. KKLDSWEKI 
. GKLDKWEKI 
. GKLDAWEKI 
. GKLDAWEKI 
. GKLDAWEKI 



RLRPGGKKHY 
RLRPGGKKHY 
RLRPGGKKHY 
RLRPGEKKGY 
RLRPGGKKQY 
RLRPGGKKRY 
KLRPGGKKHY 
RLRPGGKKQY 
KLRPGGKKSY 
RLRPGGRKKY 
RLRPGGKKHY 
KLRPGGKKHY 
RLRPGGKKHY 
KLRPGGKKHY 
RLRPGGKKHY 
RLRPGGKKHY 
RLRPGGKKCY 
RLRPGGKKKY 
KLRPGGKKHY 
RLRPGGKKKY 
RLRPGGKKCY 
RLRPGGKKCY 
RLRPGGKKHY 
RLRPGGKKHY 
RLRPGGKKRY 
RLRPGGKKRY 
RSRPGGKKCY 
RLRPGGKKRY 
RLRPGGKKHY 
RLRPGGKKRY 
RLRPGGKKHY 
RLRPGGKKQY 
RLRPGGKKHY 
RLRPGGKKHY 
RLRPGGKKQY 
KLRPGGKKHY 
RLRPGGKKPY 
RLRPGGKKHY 
RLRPGGKKKY 
RLRPGGRKHY 
KLRPGGRKTY 
WLRPGGKNHY 
RLRPGGKKHY 
RLRPGGKKKY 
RLRPGGKKKY 
RLRPGGKKKY 
RLRPGGKKKY 
RLRPXGKKKY 
RLRPGGKKKY 
RLRPGGKKKY 
RLRPGGKKKY 
RLRPGGKKQY 
RLRPGGKKKY 
RLRPGGKKKY 
RLRPGGNKKY 
RLRPGGKKKY 
RLRPGGNKKY 
RLRPGGKKHY 
KLKPGGKKTY 
RLRPGGKKKY 
RLRPGGKKKY 



MMKHLVWASR 
MMKHLVWASR 
MLKHLVWASR 
MLKHLVWASR 
MIKHLVWASR 
MLKHLIWTSR 
MLKHLVWASR 
MIKHLVWASR 
KLKHLVWASR 
RLKHLVWASR 
MLKHLVWASG 
MLKHLVWASR 
RLKHLVWASR 
MLKHIVWASR 
MLKHLVWASR 
MVKHLVWASR 
MIKHIIWASR 
MLKHLVWASR 
MLKHLVWASR 
RLKHLVWASR 
MLKHLVWASR 
MMKHLVWASR 
MLKHLVWASR 
MLKHLVWASR 
MIKHLVWASR 
MMKHLVWASR 
MLKHIVWASR 
MLKHLVWASR 
MLKHLVWASR 
MIKHLVWASR 
MLKHIVWASR 
RIKHLVWASR 
MMKHLVWASR 
MLKHLVWASR 
RLKHLVWASR 
MMKHLVWASR 
MLKHLVWASR 
MLKHLVWASR 
RLKHLVWASR 
MLKHLVWASR 
MLKHLVWASR 
MLKHLVWASR 
MIKHLVWASR 
RLKHLVWASR 
RLKHLVWASR 
RLKHLVWASR 
RLKHLVWASR 
RIKHLVWASR 
RMKHLIWASR 
RLKHLVWASR 
RMKHLVWASR 
RLKHLVWASR 
RMKHLVWASR 
KLKHMVWARR 
RLKHLVWASR 
RLKHLVWASR 
RLKHLVWASR 
MIKHLVWASR 
MMKHLVWASR 
RMKHLVWASR 
RLKHLVWASR 



ELERFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERFALNPD 
ELERFALNPG 
ELERFALNPG 
ELERFALNPS 
ELENFALNPG 
ELEKFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERFALNSG 
ELERFALNPS 
ELERFALNPS 
ELERFALNPG 
ELEKFALNPG 
ELEGFALNPG 
ELERFALNPG 
ELERFALNPG 
ELENFALNPA 
ELERFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERYALNPG 
ELEKFALNPG 
ELDRFALNSG 
ELGRFALNPG 
ELERFALNPG 
ELERFALNPG 
ELERFALNPS 
ELERFALNPG 
ELERFALNPG 
ELERFALNPE 
ELERFALNPG 
ELERFALNPS 
ELERFALNPA 
ELERFALNPG 
ELEKFSINPS 
ELEKFSINPG 
ELERFAINPG 
ELEKFSINPG 
ELERFALNPG 
ELDRFALNPS 
ELERFALNPS 
ELERFALNPS 
ELERFALNPS 
ELDRFALNPS 
ELEKSALNPS 
ELEKFALNPG 
ELERFALNPS 
ELEKFTLNPG 
ELERFALNPG 
ELERFALNPD 
ELDRFALNPS 
ELDRFALNPS 
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371 ACG_BE_VI1 MGARASVLTG .GKLDTWERI RLRPAGKKKY RMKLLVWASR ELERFAINPG 

372 AD_SE_SE69 MGARASVLSG . ERLDEWEKI QLRPGGKKRY RLKHIVWASR ELERFALNPG 

373 AD_SE_SE71 . . . RASVLSG .GKLDAWEKI RLRPGGRKKY KLKHIVWASR ELERFALNPS 
3 74 ADHK_N0_97 MGARASILSG . GKLDKWEKI RLRPGGKKQY RLKHLVWASR ELDRFALNPS 

375 ADK_CD_MAL MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPG 

376 AG_BE__VI11 MGARASVLSG .GKLDAWEKI RLRPGGKKKY RMKHLVWASR ELERFAINPG 
3 77 AG_NG_92NG MGARASVLSG -GKLDAWEKI RLRPGGKKKY RMKHLVWASR ELERFALNPD 

378 AGHU_GA_VI MGARASILSG .GKLDAWEKI RLRPGGKKKY QIKHIVWASR ELERFALNPG 

379 AGU_CD_Z32 MGARASVLSG . GKLDKWEKI RLRPGGKKQY KLKHIVWASR ELERFALNPG 

380 AJ_BW_BW21 MGARASVLSG .GKLDAWEKI RLRPGGKKQY RMKHLVWASR ELERFALNPG 
3 81 B_AU_VH_AF MGARASVLSG . GELDRWEKI RLRPGGKKTY KLKHIVWASR ELERFAVNPG 
3 82 B_CN_RL42_ MGARASVLSG .GQLDRWEKI RLRPGGKKKY RLKHLVWASR ELERFAVNPG 
3 83 B_DE__D31_U MGARASVLSG .GELDRWEKI RLRPGGKKKY RLKHIVWASR ELERFAVNPG 
3 84 B_DE_HAN_U MGARASVLSG .GELDKWEKI RLRPGGKKKY QLKHIVWASR ELERFAVNPG 
385 B_FR_HXB2_ MGARASVLSG .GELDRWEKI RLRPGGKKKY KLKHIVWASR ELERFAVNPG 

3 86 B_GA_OYI MGARASVLSG .GELDKWEKI RLRPGGKKKY QLKHIVWASR ELERFAINPG 

3 87 B_GB_CAM1_ MGARASVLSG .GELDKWEKI RLRPGGKKKY KLKHIVWASR ELERFAVNPG 

3 88 B_GB_GB8_A MGARASVLSG .GELDRWEKI RLRPGGKKKY RLKHWWASR ELERFAVNPG 

389 B_GB_MANC_ MGARASVLSG .GKLDRWEKI RLRPGGKKKY KLKHIVWASR ELERFTVNLG 

3 90 B_KR_WK_AF MGARASILSG . GELDQWEKI RLRPGGKKKY RLKHLVWASR ELERFAVNPG 

3 91 B_NL_32 02A MGARASVLSG .GELDKWEKI RLRPGGKKRY KLKHIVWASR ELERFAVNPG 

3 92 B_TW_TWCYS MGARASILSA . GELDKWERV RLRPGGKKKY RLKHLVWASR ELERFAVNPG 

3 93 B__US_BC__LO MGARASVLSG .GKLDKWEKI RLRPGGKKKY KLKHLVWASR ELERFAVNPG 

3 94 B_US_DH12 3 MGARASVLSG .GKLDSWEKI RLRPGGKKKY KLKHIVWASR ELERFAVNPG 

3 95 B_US_JRCSF MGARASVLSG .GELDRWEKI RLRPGGKKKY RLKHIVWASR ELERFAVNPG 

3 96 B_US__MNCG_ MGARASVLSG .GELDRWENI RLRPGGKKKY KLKHWWASR ELERFAVNPG 

3 97 B_US_P896_ MGARASVLSG .GELDRWEKI RLRPGGKKKY KLKHIVWASR ELERFAVNPS 

3 98 B_US_RF_M1 MGARASVLSG .GKLDKWEKI RLRPRGKKRY KLKHIVWASR ELERFAVNPS 

399 B_US_SF2_K MGARASVLSG .GELDKWEKI RLRPGGKKKY KLKHIVWASR ELERFAVNPG 

400 B_US_WEAU1 MGARASVLSG .GELDRWEKI RLRPGGNKKY KLKHIVWASR ELERFAVNPG 

401 B_US_WR2 7_ MGARASMLSG .GELDKWEKI RLRPGGKKKY RLKHLVWASR ELERFAVNPG 

402 B_US_YU2_M MGARASVLSA .GELDKWEKI RLRPGGKKQY RLKHIVWASR ELERFAVDPG 

403 BF1_BR_93B MGARASVISG .GELDKWEKI RLRPGGHKKY RLKHIVWASR ELERFAVNPG 

404 C_BR_92BR0 MGARASILRG . GKLDAWERI KLKPGGKKHY MMKHLVWASR ELERFALDPG 

405 C_BW_96BW0 MGARASILRG .GKLDAWEKI RLRPGGKKQY RIKHLVWASR ELERFALNPG 

406 C_BW_96BW1 MGARASILRG .GKLDTWEKI RLRPGGKKRY MIKHLVWASR ELERFALNPG 

407 C_BW_96BW1 MGARASILRG . EKLDTWEKI RLRPGGKKRY MMKHLVWASR ELENFALNPA 

408 C_BW_96BW1 MGARASISRG . EKLDTWEKI RSRPGGKKCY MLKHIVWASR ELERFALNPG 

409 C_ET_ETH22 MGARASILRG . EKLDAWEKI KLRPGGKKHY MLKHLVWANR ELEKFALNPD 

410 C_IN_93IN1 MGARASILRG . GKLDKWERI RLRPGGKKHY MLKHLVWASR ELERFALNPG 

411 C_IN_93IN9 MGARASILRG . EKLDKWEKI RLRPGGKKHY MLKHLVWASR ELDRFALNPG 

412 C_IN_93IN9 MGARASILRG . EKLDKWERI RLRPGGKKHY MLKHLVWASR ELDRFALNPG 

413 C_IN_94IN1 MGARASILRG .GKLDKWEKI RLRPGGKKHY MLKHLVWASR ELEKFALNPG 

414 C_IN_95IN2 MGARASILRG .GKLDKWEKI RLRPGGKKRY MLKHLVWASR ELDRFAVNPG 

415 CRF01_AE_C MGARASVLSG .GKLDAWEKI RLRPGGKKKY RMKHLVWASR ELERFALNPG 

416 CRF01_AE_C MGARASILSG .GKLDAWEKI RLRPGGKKQY RMKHLVWASR ELERFALNPG 

417 CRF01_AE_C MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPG 

418 . CRF01_AE_T MSARASVLSG . EKLNAWEKI RLRPGGRKKY KLKHLVWASR ELEKFALNPG 

419 CRF01_AE_T MGARASVLSG . . KLDALEKI RLRPGGKKKY KMKHLVWASR ELERFALNPG 
42 0 CRF01_AE__T MGARASVLSG .GKLDAWEKI RLRPGGKKKY KMKHLVWASR ELERFALNPG 

421 CRF01_AE_T MGAKASVLSG .GKLDAWEKI RLRPGGRKKY KLKHIVWASR ELERFALNPG 

422 CRF01_AE_T MGARASVLSG .GKLDAWEKI RLRPGGRKKY RLKHLVWASR ELERFALNPS 

423 CRF01__AE_T MGARASILSG .GKLDAWEKI RLRPGGRKKY RMKHLVWASR ELERFALNPG 

424 CRF02__AG_F MGARASVLSG .GKLDSWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPG 

425 CRF02_AG_F MGARASVLSG .GKLDSWEKI RLRPAGKKKY RLKHLVWASR ELERFALNPG 

426 CRF02_AG_G MGARVSVLRG . GQLDTWEKI RLRPGGKKKY KMKLLVWASR ELERFAVNPG 

427 CRF02_AG_N MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPG 
42 8 CRF02_AG_S MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPG 
42 9 CRF02_AG_S . GARASVLSG .GKLDAWERI RLRPGGKKKY RLKHLVWASR ELERFALNPG 

430 CRF03_AB_R MGARASVLSG .GKLDAWEKI RLRPGGKEKY RIKHLVWASR ELERFALNPS 

431 CRF03 AB R MGARASVLSG .GKLDAWEKI RLRPGGKKKY RIKHLVWASR ELERFAINPS 
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4 32 CRF04_cpx_ MGARASVLSG . GKLDAWERI RLRPGGKKKY RLKHLVWASR ELERFALNPG 

433 CRF04_cpx_ MGARASVLSG .GKLDAWERI RLRPGGKKKY RLKHLVWASR ELERFALNPG 

4 34 CRF04_cpx_ MGARASVLSG . GRLDAWEKI RLRPGGKKRY RIKHLIWASR ELERFALNPG 

435 CRF0 5_DF_B MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPG 

436 CRF05_DF_B MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHIVWASR ELERFAINPG 

437 CRF06_cpx_ MGARASVLSG . GKLDEWEKI RLRPGGKKKY KMKHLVWASR ELERFAINPG 

438 CRF06_cpx_ MGARASVLSG .GKLDEWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPS 

439 CRF0 6_cpx_ MGARASVLSG .GKLDEWEKI RLRPGGKKKY RMKHLVWASR ELERFALNPG 

440 CRF0 6_cpx__ MGARASVLSG .GKLDEWEKI RLRPGGKKKY RLKHLVWASR ELDRFALNPG 

441 CRFll_cpx_ MGARASVLSG . GKLDSWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPS 

442 CRFll_cpx_ MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPS 

443 D__CD_84ZR0 MGARASVLSG .GKLDAWEKI RLRPGGKKKY KLKHIVWASR ELERFALNPG 

444 D_CD__ELI_K MGARASVLSG . GKLDKWEKI RLRPGGKKKY RLKHIVWASR ELERYALNPG 

445 D_CD_NDK_M MGARASVLSG . GKLDTWERI RLRPGGKKKY ALKHLIWASR ELERFTLNPG 

446 D_UG_94UG1 MGARASVLSG .GKLDEWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPG 

447 F1_BE_VI85 MGARASILSG .GKLDEWEKI QLRPGGKKRY KMKHLIWASR ELERFALDPG 

448 ' F1_BR_93BR MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHLVWASR ELERFALDPG 

449 F1_FI_FIN9 MGARASVLSG .GKLDAWEKI RLRPGGKKQY RIKHLVWASR ELERFAIDPG 

450 F1_FR_MP41 MGARASVLSG .GKLDAWERI RLRPGGKKKY RMKHLVWASR ELERFAVDPG 

451 F2_CM_MP25 MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHIVWASR ELKRFALNPG 

452 F2KU_BE_VI MGARASVLSG .GKLDSWEKI RLRPGGRKKY RLKHLVWASR ELERFALNPG 

453 G_BE_DRCBL MGARASVLSG .GKLDAWEKI RLRPGGKKRY RMKHLVWASR ELDRFALNPG 
4 54 G_NG__92NG0 VGARASVLSG .GKLDSWEKI RLRPGGRKKY KLKHIVWASR ELGRFALNRD 
455 G_SE_SE616 MGARASVLTG .GKLDAWEKI RLRPGGRKSY KIKHLVWASR ELERFALNPD 
4 56 H_BE_VI991 MGARASVLSG .GKLDAWEKI RLRPGGRKKY RLKHLVWASR ELERFALNPD 

457 H_BE_VI997 MGARASVLSG . GRLDTLEKI RLRPGGKKKY RLKHIVWASR ELERFALNPG 

458 H_CF_90CF0 MGARASVLSG .GKLDAWEKI RLRPGGKKKY RLKHLVWASR ELERFALNPG 

459 J_SE_SE702 MGARASILSG . GKLDDWEKI RLRPGGKKQY RIKHLVWASR ELDRFALNPG 

460 J_SE_SE788 MGARASILSG .GKLDDWEKI RLRPGGKKKY RIKHLVWASR ELDRFALNPG 

461 K_CD_EQTB1 MGARASVLSG .GKLDKWEKI QLRPGGKKKY RLKHLVWASR ELERFALNPN 
4 62 K_CM_MP53 5 MGARASVLSG .GKLDAWEKI RLRPGGKKKY KLKHLVWASR ELERFALNPG 
4 63 N_CM_YBF3 0 MGARASVLTG .GKLDQWESI YLRPGGKKKY RMKHLVWASR ELERFACNPG 

464 O_CM__ANT7 0 MGASASVLTG . SKLDAWEQI RLKPGSKKKY RLKHLVWASR ELERFACNPE 

465 0__CM_MVP51 MGARASVLTG . SKLDAWERI RLRPGSKKAY RLKHLVWASR ELERYACNPG 

466 0_SN_99SE_ MGARASVLTG .SKLDAWEQI RLKPGCKKKY RLKHLVWASR ELDRSACNPE 

467 0_SN__99SE_ MGARASVLSG . SKLDTWEQI RLKPGCKKKY RLKHLVWASR ELERFACNPE 

468 U CD 83C MGARASVLSG .GKLDAWEKI RLRPGGRKKY RLKHLVWASR ELEKFAINPG 
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G_NG_92NG0 
G_SE__SE616 
H_BE_VI991 
H__BE_VI997 
H_CF_90CF0 
J_SE_SE702 
J_SE_SE7 88 
K_CD_EQTB1 
K_CM_MP53 5 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM_MVP51 
0_SN_99SE_ 
0_SN_99SE_ 
U CD 83C 



00BW0762_1 
00BW0768_2 
00BW0874 2 



LQGQMVHQAI 
LQGQ^4VHQAI 
AQGQMVHQPL 
AQGQMVHQAL 
AQGQMIHQAL 
AQGQMVHQPV 
AQGQMVHQPL 
AQGQMVHQPL 
AQGQMVHQPI 
AQGQMAHQPL 
AQGQMVHQPV 
AQGQMTHQPM 
AQGQMTHQPM 
AQGQMVHQAI 
AKGQMTHQSM 
AQGQMTHQSI 
AQGQMVHQSI 
AQGQMTHQSM 
AQGQMTHQSM 
AQGQMVHQSI 
AQGQMVHQAM 
AQGQMVHQSI 
IQGQMVHQAL 
LQGQMVHQAL 
AQGQMVHQAM 
AQGQMVHQAI 
AQGQMIHQAI 
AQGQMVHQAI 
AQGQMVHQPV 
AQGQMVHQAM 
LQGQMVHQAL 
LQGQMVHQAI 
LQGQMVHQAI 
LQGQMVHHPL 
LQGQMVHQSL 
LQGQMVHQSL 
LQGQMVHQAI 
LQGQMVHQPI 
LQGQMVHQSL 
LQGQMVHQAL 
AQGQMVHQAI 
AQGQMIHQAI 
AQGQMVHQAI 
AQGQMVHQAI 
AQGQMVHQPI 
AQGQMVHQAI 
LQGQPVHQAL 
LQGQPVHQAL 
LQGQMVHQAL 
LQGQMVHQAL 
AQGQMVHQPL 
AQGQMVHQAI 
AQGQMVHQAI 
AQGQMVHQSL 
AQGQMVHQSL 
MQGQMVHQAI 
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LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 



SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
TPRTLNAWVK 
SPRTLNAWVK 
SXRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
TPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 



AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 



VIEEKAFSPE 
VIEEKAFSPE 
WEEKGFNPE 
WEEKGFNPE 
WEEKGFNPE 
WEEKGFNPE 
WEEKGFNPE 
VIEEKGFNPE 
VIEEKGFSPE 
WEEKGFNPE 
WEEKGFNPE 
VIEEKAFSPE 
VIEEKAFSPE 
WEEKAFSPE 
VIEEKGFSPE 
WEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
WEEKGFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEDKAFSPE 
VIEEKAFSPE 
AIEEKAFSPE 
AIEEKAFSPE 
WEEKAFSPE 
VIEEKAFSPE 
VIEEKAFNPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFNPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
AVEEKAFNPE 
AVEEKAFNPE 
AVEEKAFNPE 
AVEEKAFNPE 
VIEEKAFSPE 



EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRVH 



VIPMFTALSE 
VIPMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFTALSE 
VIPMFMALSE 
IIPMFMALSE 
IIPMFMALSE 
IIPMFMALSE 
IIPMFMALSE 
VIPMFSALSE 



PVHAGPIAPG 
PAHAGPVAPG 
PVHAGPVAPG 



GATPQDLNTM 
GATPQDLNTM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPTDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNLM 
GATPQDLNAM 
GATPQDLNAM 
GATPQDLNAM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPSDLNTM 
GAISYDINTM 
GAVPYDINTM 
GAIPYDTNTM 
GAIPYDTNTM 
GATPQDLNTM 
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QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
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0OBW1471__2 
0OBW1616_2 
0OBW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW185 9_5 
00BW1880_2 
00BW1921_1 
00BW2 036_1 
00BW2063_6 
00BW2087_2 
00BW2127_2 
00BW212 8_3 
00BW2 2 76_7 
00BW3 819_3 
00BW3842_8 
00BW3 871_3 
00BW3876_9 
00BW3886_8 
00BW3891_6 
00BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_2 6 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM03 7_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL.O 
A_KE_Q2 3_A 
A_SE_SE65 9 
A_SE_SE72 5 
A_SE_SE753 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A UG 92UG0 



LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ , A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNAVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ , A 
LNTVGGHQ. A 
LNTVGGRQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNIVGGHQ.A 
LNIVGGHQ.A 
LNIVGGHQ.A 
LNIVGGHQ.A 
LNIVGGHQ.A 
LNIVGGHQ . A 
LNI VGGHQ . A 
LNIVGGHQ.A 
LNIVGGHQ.A 



AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMEMLKDTIN 
AMQMLKDTIN 



EEVAEWDRLH 
EEAAEWDRMH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRIH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRTH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAGWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRMH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRTH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRTH 
EEAAEWDRLH 
EEAAEWDRIH 
EEAAEWDRVH 
EEAAEWDRTH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAXXDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EETU^WDRLH 
EEAAEWDRTH 
EEAAEWDRLH 



PVQAGPIAPG 
PVQAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVQAGPVAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPNPAG 
PVHAGPAAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVQAGPVAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVQAGPVAPG 
PVQAGPVAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVQAGPVAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVQAGPIAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVQAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PAQAGPFPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PAHAGPVAPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PIHAGPVAPG 
PVHAGPVAPG 



QMRDPRGSDI 
QMRDPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QIREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMRDPRGSDI 
QLREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QIREPRGSDI 
QMREPRGSDI 
QMRDPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QLREPRGSDI 
QMREPRGSDI 
QLREPRGSDI 
QMREPRGSDI 
QMRDPRGSDI 
QMRDPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDi 
QMREPRGSDI 
QMREPRGSDI 
QIREPRGSDI 
QMRDPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QIREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QIREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGS . . 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGS . . 
QMREPRGS . . 
QMREPRGSDI 
QMREPRGS . . 
QMREPRGS . . 
QMREPRGSDI 
QMREPRGSDI 
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A_UG_U455_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z3 2 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_Oyi 

B_GB_CAM1_ 
B__GB_GB8_A 
B_GB_MANC_ 
B__KR_WK_AF 
B_NL__32 02A 
B_TW__TWCYS 
B_US_BC_LO 
B__US_DH123 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE__C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02 AG G 



LNWGGHQ . A 
LNTVGGHQ , A 
LNTVGGHQ , A 
LNTVGGHQ . A 
LNIVGGHQ. A 
LNIVGGHQ.A 
LSTVGGHQ.A 
LNIVGGHQ.A 
LNIVGGHQ . A 
LNIVGGHQ.A 
LNIVGGHQ.A 
LNTVGGHQ. A 
LNIVGGHQ.A 
LNTVGGHQ . A 
LNIVGGHQ.A 
LNTVGGHQAA 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LTTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNIVGGHQ . A 
LNIVGGHQ.A 
LNIVGGHQ.A 
LNIVGEHQ.A 
LNIVGGHQ . A 
LNIVGGHQ . A 
LNIVGGHQ.A 
LNIVGGHQ.A 
LNIVGGHQ.A 
LNIVGGHQ . A 
LNIVGGHQ.A 
LNIVGGHQ . A 



AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQILKETIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDSIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
T^QMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQILKDTIN 
AMQMLKDTIN 
AMQMLKETIN 
AMQMLKETTN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 



EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRIH 
EEAADWDRTH 
EEAADWDRLH 
EEAAEWDRLH 
EEAADWDRLH 
EEAADWDRVH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRIH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAADWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAADWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
DEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAGWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRIH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRVH 
EEAAEWDRVH 
EEAAEWDRVH 
EEAAEWDRVH 
EEPAEWDRVH 
EEPAEWDRVH 
EEAAEWDRVH 
EEAAEWDRVH 
EEAAEWDRVH 
EEAAEWDRTH 



PVHAGPIPPG 
PAQAGPIAPG 
PVQAGPVAPG 
PAQAGPVAPG 
PVHAGLIAPG 
PVHAGPNPPG 
PVHAGPNAPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PQQAGPIPPG 
PVQAGPIPPG 
PPQAGPIPPG 
PVHAGPIPPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVQAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPITPG 
PVQAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVQAGPVAPG 
PVHAGPIAPG 
PVHAGPIPPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PIHAGPIAPG 
PIHAGPIAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVPAGPIAPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PIHAGPNPPG 



QMREPRGSDI 

QMREPRGSDI 

QIREPRGSDI 

QMREPRGS . . 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGS . . 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QIREPRGSDI 

QIREPRGSDI 

QIREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMRDPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QIREPRGSDI 

QMREPRGSDI 

QLREPRGSDI 

QMREPRGSDI 

QMREPRGADI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QIREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 

QMREPRGSDI 
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U CD 83C 
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LNTVGGHQ . A 
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LNTVGGHQ.A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ.A 
LNTVGGHQ , A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ.A 
LNTVGGHQ.A 
LNTIGGHQ.A 
LNTIGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ.A 
LNTVGGHQ.A 
LNAIGGHQ.G 
LNAIGGHQ . G 
LNAIGGHQ . G 
LNAIGGHQ . G 
LNTVGGHQ.A 



AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKETIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKETIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKEVIN 
ALQVLKEVIN 
ALQVLKEVIN 
ALQVLKEVIN 
ALQVLKEVIN 
AMQMLKDTIN 



EEAAEWDRVH 
EEAAEWDRVH 
EEAADWDRTH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAADWDRTH 
EEASEWDRAH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRVH 
EEAAEWDRVH 
EEAAEWDRMH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRLH 
DEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
DEAAEWDRLH 
DEAAEWDRIH 
EEAAEWDRMH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRVH 
EEAAEWDRVH 
EEAAEWDRMH 
DEAAEWDRLH 
EEAADWDRTH 
EEAVEWDRTH 
EEAAEWDRTH 
EEAAEWDRTH 
EEAAEWDRTH 
EEAADWDRLH 



PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PAQAGPFPPG 
PAQAGPFPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PAHAGPNPAG 
PVQAGPVAPG 
PAQAGPIAPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVQAGPMPPG 
PAQAGPIPPG 
PVQAGPIAPG 
PVHAGPAPPG 
PVQAGPVAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPVAPG 
PVHAGPAPPG 
PTQAGPIPPG 
PVHAGPIPPG 
PAHAGPILPG 
PVHAGPIPPG 
PVHAGPIAPG 
PQQAGPIAPG 
PQQAGPIPPG 
PQQAGPFPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPIPPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVQAGPIPPG 
PVHAGPIPPG 
PVPVGPLPPG 
PPPVGPLPPG 
PPAMGPLPPG 
PPAAGPLPVG 
PQAAGPLPPG 
PVHAGPIPPG 



QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMRDPRGSDI 
QIREPRGSDI 
QIREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QIRDPRGSDI 
QMRDPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QLREPRGSDI 
QMREPRGSDI 
QIREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QIRDPTGSDI 
QIREPSGSDI 
QIREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QVREPRGSDI 
QVREPRGSDI 
QIREPRGSDI 
QMREPRGSDI 
QLRDPRGSDI 
QIREPTGSDI 
QIREPTGSDI 
QIREPTGSDI 
QIREPTGSDI 
QMREPRGSDI 
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00BW0874_2 
00BW1471_2 
0OBW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
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98BWM018_d 
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98BWM037_d 
99BW3 932_1 
99BW4642_4 
99BW4745_8 
99BW4 754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD__97C 
A_BY_97BIiO 
A_KE__Q23_A 
A_SE_SE659 
A_SE_SE725 
A SE SE753 



251 300 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ lAWMTA.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ VAWMTS . NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ VAWMTS, NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ ITWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ ITWMTS.NPP IPVGDIYKRW IVLGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTG.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ ITWMTS.NPP IPVGDIYKRW IVLGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLAEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTTTLQEQ INWMTS.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPA IPVGDIYKRW IILGLDKIVR MYSPVSILDI 
AGTTSTLQEQ VAWMTS. NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ ITWMTS.NPP IPVGEIYKRW IVLGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IDWMTN.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ INWMTA.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP VPVGDIYKRW IVLGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ lAWMTA.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGATSTLQEQ lAWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTH.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ INWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP IPVGDIYKRW ITMGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGSTSTLQEQ lAWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGSTSNLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTR.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ VGWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IIMGLNKIVR MYSPVSILDI 
AGTNSTLQEQ lAWMTN.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IQWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ VTWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ INWMTG.NPP IPVGDIYKRW IIMGLNKIVR MYSPVSILDI 
AGTTSTLQEQ ITWMTN.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGATSNLQEQ IGWMTS.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTS . DPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 



AGTTSTLQEQ 


IGXMTS 


.NPP 


IPXGDIYKRX 


IILGLNKIVR 


MYSPVSILDI 


AGTTSTPQEQ 


IGWMTG , 


.NPP 


IPVGDIYKRW 


IILGLNKIVR 


MYSPVSILDI 



AGTTSTPQEQ IGWMTG. NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
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A_SE_SE889 
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A_UG_92UG0 
A_UG_U4 55_ 
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AC_SE_SE94 
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AD_SE_SE69 
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C_IN_93IN1 
C_IN_93IN9 
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CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
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CRFOl AE T 



AGTTSTLQEQ 
AGTTSTPQEQ 
AGTTSTVQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 



lAWMTS . NPP 
lAWMTG . NPP 
IGWMTG . NPP 
lAWMTG . NPP 
lAWMTN.NPP 



VPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYRRW 
VPVGEIYKRW 
IPVGEIYKRW 



IILGLNKIVR 
MILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 



MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 



AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTS.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTS.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 



AGTTSTLQEQ 
AGTTSTLQEQ 
AGSTSTLQEQ 
AGTTSTLQEQ 
AGTTSTTQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGXTSTLXXX 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSSLQEQ 
AGTTSSLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
XGTTSNLQEQ 
AGTTSTLHEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTTTLQEQ 
AGTTSTLQEQ 



IGWMTS . 
IGWMTS . 
VGWMTS , 
ITWMTS . 
IGWMTG . 
IRWMTS . 
IGWMTS . 
IGWMTN . 
IGWMTN . 
IGWMTN. 
IGWMTN . 
IGWMTN . 
IGWMTN, 
IGWMTN . 
IGWMTN. 
IGWMTN . 
IGWMTN . 
IGWMTH . 
IGWMTN . 
IGWMTN . 
IGWMTN . 
IGWMTN. 
IGWMTN . 
IGWMTN . 
IGWMTN . 
IGWMTN . 
lAWMTN. 
IGWMTH . 
IGWMTN . 
IQWMTS . 
ITWMTN . 
lAWMTS . 
lAWMTS . 
INWMTS . 
lAWMTS . 
I AWMTG . 
lAWMTG . 
lAWMTG 
lAWMTG 
lAWMTS 
lAWMTN 
IGWMTS 
IGWMTS 
IGWMTS 
IGWMTN 
IGWMTN 
IGWMTN 
IGWMTN 
IGWMTN 



NPP 
NPP 
NPP 
NPP 
NPP 
NPP 
.NPP 
.NPP 
.NPP 
.NPP 
.NPP 
.NPP 
.NPP 
.NPP 
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.NPP 
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IPVGEIYKRW 
IPVGDIYKRW 
VPVGDIYICRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
VPVGEIYKRW 
VPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
VPVGDIYKRW 
VPVGDIYKRW 
VPVGDIYKRW 
VPVGDIYKRW 
VPVGEIYKRW 
VPVGDIYKRW 
IPVGDIYKRW 
IPVGEIYKKW 
VPVGEIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGSIYKRW 
IPVGDIYKRW 



IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
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IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 



MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
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MYSPTCILDI 
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MYSPTSILDI 
MYSPTSILDI 
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MYSPVSILDI 
MYSPVSILDI 
MYRPVSILDI 
MYSPVSILDI 
MYQPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
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KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 
RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 
KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN GNPDCKNILR 
KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 
KQGPKEPFRD YVDRFFKTLR AEQSTQEVKN WMTDTLLVQN ANPDCKTILR 
RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTETLLVQN ANPDCKTILR 
KQGPKESFRD YVDRFFKTLR AEQCTQDVKN WMTDTLLVQN ANPDCKTILR 
KQGPKESFRD YVDRFFKTLR AEQSSQEVKN WMTDTLLVQN ANPDCRTILK 
KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 
RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKPILR 
RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 
KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 
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KQGPKEPFRD YVDRFFKTLR AEQATQEVKG WMTDTLLIQN ANPDCKTILR 
KQGPKESFRD YVDRFFKTLR AEQATREVKN WMTDTLLVQN ANPDCKTILR 
KQGPKEPFRD YVDRFFKCLR AEQATQEVKD WMTETLLVQN ANPDCKTILR 
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KQGPKEPFRD YVDRFFKTLR AEQSTQEVKN WMTDTLLVQN ANPDCKTILR 
RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCKTILR 
RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCKTILR 
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KQGPKEPFRD YVDRFFKTLR AEQSTQDVKN WMTDTLLVQN ANPDCKTILR 
KQGPKEPFRD YVDRFFKTLR AEQASQDVKN WMTDTLLVQN ANPDCKTILR 
KQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCKSILR 
RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCRSILR 
RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTETLLVQN ANPDCKSILR 
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WMTDTLLVQN 


ANPDCKTILR 
ANPDCKAILR 
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KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

KQGPKEPFRD YVDRFFKTLR AEQASQDVKN WMTDTLLVQN ANPDCKTILR 



RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTETLLVQN ANPDCKTILK 
RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCRTILR 
RQGPKEPFRD YVDRFYKTLR AEQASRDVKN WMTETLLVQN ANPDCKTILK 
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KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGREGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCSNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKQGH 
KCFNCGKQGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 



LARNCRAPRK 
lARNCRAPRK 
lARNCKAPRK 
lARNCRAPRK 
lARNCRAPRK 
LARNCRAPRK 
lAKNCRAPRK 
LARNCRAPRK 
lARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRALRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCKAPRK 
LARNCKAPRK 
LARNCRAPRK 
LARNCKAPRK 
LARNCKAPRK 
LARNCKAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
lAKNCRAPGK 
TAKNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
TARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
lARNCRAPRK 
lAKNCRAPRK 
TAKNCRAPRK 
TAKNCRAPRK 
lARNCRAPRK 
lAKNCRAPRK 
lARNCRAPRK 
lAKNCRAPRK 
lARNCRAPRK 
lAKNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
lARNCRAPRK 
lARNCRAPRK 
lARNCRAPRK 
lAKNCRAPRK 
lAKNCRAPRK 
LARNCRAPRK 
lARNCRAPRK 
LARNCKAPRR 
lARNCRAPRK 



KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGQEG 
KGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
QGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
RGRWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
RGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
K.GCKCGKEG 
KGCWKCGKEG 
KGCWRCGKEG 
KGCWKCGREG 
KGCWKCGREG 
KGCWKCGREG 
KGCWKCGREG 
KGCWKCGQEG 
KGCWKCGKEG 
RGCWKCGQEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGQEG 
KGCWKCGREG 
KGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
GGCWKCGQEG 
KGCWKCGQEG 



HQVKDCT . . E 
HQMKDCT . . E 
HQMKDCT. .E 
HQMKDCS . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCTE. . 
HQMKDCTE. . 
HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE , . 
HQMKDCTE . . 
HQMKDCT . . E 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCNE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCPE . . 
HQMKDCTE . . 
HQMKDCIE. . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQLKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT. .E 
HQMKDCT. .E 
HQMKDCT. .E 
HQMKECTE . . 
HQMKECTE . . 
HQMKDCTE . . 
HQMKDCT . . G 
HQMKDCT . . E 
HQMKDCT. .E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCS . . E 
HQMKDCT. -E 
HQMKDCKNEG 
HQMKDCRN.G 
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0_CM_MVP51 GQNPNRKGPI KCFNCGKEGH lAKNCRAPRK RGCWKCGQEG HQMKDCKN.G 

0_SN_99SE_ GQNPSRKGPI KCFNCGKEGH LARNCRAPRK KGCWKCGQEG HQMKDCKN.G 

0_SN_99SE_ GQNPGRKGPI KCFNCGKEGH LARNCRAPRK KGCWKCGQEG HQMKDCRN . G 

U CD 83C GNFKGPRRIV KCFNCGKEGH lAKNCRAPRK KGCWKCGREG HQMKDCT . . E 



451 500 

00BW0762_1 RQANFLGKIW PSHKG.RPGN FLQSR PEP TAPPAESFK. 

00BW0768_2 RQANFLGKIW PSHKG.RPGN FLQNRPEP TAPPAESFK. 

00BW0874_2 RQANFLGKIW PSHKG.RPGN FLQNRPEPSA PPAESLRPEP SAPPAESLR. 

00BW1471_2 RQANFLGKIW PSQKG . RPGN FLQNRPEP SAPPAESFR. 

00BW1616_2 RQANFLGKIW PSHKG.RPGN FLQSRPEPTA PP....APVP TAPPAESFR. 

00BW1686_8 RQANFLGKIW PSHKG.RPGN FLQNRPEP SAPPAESFK. 

00BW17 59_3 RQANFLGKIW PSHKG.RPGN FLQ SRPEP TAPPLESFK. 

0 0BW17 7 3_2 RQANFLGKIW PSHKG.RPGN FLQSRPE P TAPPAESFR. 

00BW1783_5 RQANFLGKIW PSQKGGRPGN. FLQNRPA ESRLEP TAPPAESFR. 

00BW1795_6 RQANFLGKIW PSHKG.RPGN FLQNRPE P TAPPAESFR. 

00BW1811_3 RQANFLGRIW PSHKG.RPGN FLQNRPEPTA P LEP TAPPAESFR. 

00BW1859_5 RQANFLGKIW PSHKG.RPGN FLQNRPEP TAPPAESFR. 

0 0BW1B8 0_2 RQANFLGKIW PSHKG.RPGN FLQSR PEP TAPPAESFK. 

0 0BW1921_1 RQANFLGKIW PSHKG.RPGN FLQSRPEP TAPPAESFR. 

00BW2 03 6__1 RQANFLGKIW PSNKG . RPGN FLQNRTAPPV EP TAPPAESFR. 

00BW2063_6 RQANFLGKIW PSHKG.RPGN FLQSRLE P TAPPAESF . . 

00BW2 0 8 7_2 RQANFLGKIW PSHKGGRPGN FLQSRPEPTA P PAEP TAPPAESFR. 

00BW212 7_2 RQANFLGKIW PSHKG.RPGN FLQNRPEPTA P RPEP SAPPAESFR. 

0 0BW212 8_3 RQANFLGRIW PSNKG . RPGN FLQNRPEPTA PPAE.NRPEP TAPPAESFR. 

00BW22 76_7 RQANFLGKLW PSNKG. RPGN FLQNRTEPTA P LEP TAPPADSFK. 

00BW3 819_3 RQANFLGKIW PSHKG.RPGN FLQNRPE... P TAP TAPPAESFR. 

0 0BW3842_8 RQANFLGKIW PSRGG.RPGN FLQNRTEPTA P PEP TAPPAESFR. 

00BW3 871_3 RQANFLGKIW PSHKG.RPGN FLQNRPEP TAPPAESFR. 

0 0BW3 87 6_9 RQANFLGKIW PSHKG.RPGN FLQNRPE P TAPPAESFR. 

00BW3 886_8 RQANFLGKIW PSHKG.RPGN FLQNRPEPTA P PAEP TAPPAESFR. 

00BW3 891_6 RQANFLGRIW PSHKG.RPGN FLQSRPE P TAPPAESFR. 

00BW3 97O_2 RQANFLGRFW PSQKG. RPGN FLQ SRSEP TAPPAESFR. 

0 0BW5 0 31_1 RQANFLGKIW PSNKG. RPGN FLQSRPEPTA P PMP TAPPAESFR. 

96BW01B21 RQANFLGKIW PSHKG.RPGN FLQNR LEP SAPPAESFR. 

96BW0407 RQANFLGKIW PSHKG.RPGN FLQ SRPEP TAPPAESFR. 

96BW0502 RQANFLGKIW PSHKG.RPGN FLQNRSEPA APTVP TAPPAESFR. 

96BW06_J4 RQANFLGKIW PSHKGGRPGN FLQSRPEP TAPPAESFR. 

96BW11_06 RQANFLGKIW PSHKG.RPGN FLQSRPE P TAPPAESL . . 

96BW1210 GQANFLGKIW PSHKG.RPGN FLQSR PEP SAPPAESFR. 

96BW15B03 RQANFLGKIW PSHKG.RPGN FLQNRTEP TAPPAESFK. 

96BW16_26 RQADFLGKIW PSHKG.RPGN FLQSRPE P TAPPAESFR. 

96BW17A0 9 RQANFLGKIW PSHKGGRPGN FLQNRPEP TAPPAESFR. 

96BWM01_5 RQANFLGKIW PSHKG.RPGN FLQSRPE P TAPPAEIL.. 

96BWM03__2 RQANFLGKIW PSHKG.RPGN FLQSRPEP TAPPAERFR. 

98BWMC12_2 RQANFLGRLW PSHKG.RPGN FPQNR VEP TAPPAESLR. 

98BWMC13_4 KQANFLGKIW PSHKG.RPGN FLQSRPE P TAPPAESL.. 

98BWMC14_a RQANFLGKIW PSHKG.RPGN FLQSRPEP SAPPAESFR. 

98BWM014_1 RQANFLGKIW PSHKGGRPGN FLQRRPEP TAPPAESFR. 

98BWM018_d RQANFLGKIW PSHKG.RPGN FIQNRPAPT APPVEP TAPPAESFR. 

98BWM036_a RQANFLGRIW PSHKG.RPGN FLQSRPEPTA P PAEP TAPPAESFR. 

98BWM03 7_d RQANFLGKIW PSHKG.RPGN FLQ KRPEP TAPPAESFR. 

99BW3 932_1 RQVNFLGKIW PSNKG . RPGN FLQNRTVPTA PPAESFRIEP TAPPAESFR. 

99BW4642_4 RQANFLGKIW PSHKG.RPGN FFQNRTEP TAPPAESFR. 

99BW4 74 5_8 RQANFLGKIW PSNKG. RPGN FLQNRPEPTA P LEP TAPPAESFR. 

99BW4754_7 RQANFLGKIW PSNKG . RPGN FLQSR PEP TAPPAESFK. 

99BWMC16_8 RQANFLGKIW PSNKG . RPGN FLQNRPEPT APLEP TAPPAESFR. 

A2_CD_97CD RQANFLGKIW PSNKG . RPGN FPQSRTE P TAPPME . . . . 

A2_CY_94CY RQANFLGKIW PSNKG. RPGN FPQSRTE P TAPPAENLR. 

A2D 97KR RQANFLGKIW PSHSG . RPGN FPQSRTE P TAPPAEDFG. 

A2G CD 97C 
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A_BY_97BL0 
A_KE_Q23_A 
A__SE_SE659 
A_SE_SE72 5 
A_SE_SE753 
A_SE_SE853 
A_SE_SE88 9 
A_SE__UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK__NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU__GA_VI 
AGU_CD_Z3 2 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN__RIi42_ 
B_DE__D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B__KR_WK_AF 
B_NL_32 02A 
B_TW__TWCYS 
B_US_BC_LO 
B_US__DH12 3 
B_US_JRCSF 
B__US_MNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR2 7_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRFOl AE C 



RQANFLGRIW PSSKG.RPGN FPQSRPE , 
RQANFLGKIW PSRKG.RPGN FPQNRLE , 



.PS APP.AENFR. 
.PT APP.AETCG. 



RQANFLGRIW PSSKG.RPGN FPQSRLE PT APP.AEIFG. 



RQANFLGKIW PSHKG . RPGN FPQSRPE. 

RQANFLGKIW PSSKG.RPGN FPQSRPE. 

RQANFLGKIW PSNKG . RPGN FPQSRPE, 

RQANFLGKIW PSHKG. RPGN FLQ 

RQANFLGKIW PSNKG. RPGN FPQSRL . . 



. ... PS APP . . . AEM . 

. . . . PT APPAAEIFG. 

P TAPPAEIFG. 

.NRPEP TAPPAESFR. 

. . . .EP TAPPA 



RQANFLGKIW PSHKG . RPGN FLQSRPE 

RQANFLGKIW PSNKG . RPGN FPQSRPEPTA PP. 
RQANFLGKIW PSSKG.RPGN FLQSRP 



. .PT APPA.ESFG. 
.AEP TAPPAESFG. 
. .EP TAPPAESFG. 



RQANFLGKIW PSSKG.RPGN FPQSRPE 

RQANFLGKIW PSHKG . RPGN FLQSRPE 

RQANFLGKIW PSSKG.RPGN FPQSRLE 

RQANFLGKIW PSNKG . RPGN FLQNRPE 

RQANFLGKIW PSNKG. RPGN FLQNRPE 

RQANFLGKIW PSNKG . RPGN FLQNRPE 

RQANFLGKIW PSNKG . RPGN FLQSRPE 

RQANFLGKIW PSHKG. RPGN FLQSRPE 

RQANFLGKIW PSHKG. RPGN FLQSRPE 

RQANFLGKIW PSYKG.RPGN FLQRRPE 

RQANFLGKIW PSHKG. RPGN FLQSRPE 

RQANFLGKIW PSYKG.RPGN FLQSRPE 

RQANFLGKIW PSHKG . RPGN FLQNRPE 

RQANFLGKIW PSHKG . RPGN FLQSRPE 

RQANFLGKIW PSHKG. RPGN FLQSRPEPIA PP. 

RQANFLGKIW PSHKG. RPGN FLQSRPE 

RQANFLGKIW PSHKG. RPGN FLQSRPE 

RQANFLGKIW PSHKG. RPGN FLQSRPE 

RQANFLGKIW PSHKE . RPGN FLQSRPE 

RQANFLGKIW PSHKG. RPGN FPQSRLE 

RQANFLGKIW PSHKE. RPGN FLQSRPE 

RQANFLGKIW PSYKG.RPGN FLQSRPE 

RQANFLGKIW PSCKG.R.RN FPQSRTE 

RQANFLGKIW PSHKG . RPGN FLQSRPE 

RQANFLGKIW PSHKG. RPGN FLQSRPE 

RQANFLGKIW PSYKG.RPGN FLQSRPE 

RQANFLGKIW SSQKG.RPGN FPQSRLE 

RQAXFLGXIR PSHXG.RPGX FLQNRPE 

RQANFLGKIW PSHKG . RPGN FLQSRPE 

RQANFLGKIW PSHKG. RPGN FLQSRPE 

RQANFLGKIW PSHRG.RPGN LLQNRT 

RQANFLGKIW PSHKG. RPGN FLQ 

RRANFLGKIW PSHKG . RPGN FLQSRPE 

GQANFLGKIW PSHKG . RPGN FLQSR 

RQANFLGKIW PSHKG. RPGN FLQNRTEP 

RQANFLGRLW PSNKG. RPGN FLQSRP 

RQANFLGKIW PSHKG. RPGN FLQ 

RQANFLGKIW PSHKG . RPGN FLQ 

RQANFLGKIW PSHKG . RPGN FLQNRPEPTA PP. 

RQANFLGKIW PSHKG . RPGN FLQ 

RQANFLGKIW PSHKG . RPGN FLQ 

RQANFLGKIW PLNKG.RPGN FPQSRLE 

RQANFLGKIW PSSKG.RPGN FPQSRPE 

RQANFLGRIW PSSKG.RPGN FPQSRPE 



.PS 
. PT 
. PT 
. .P 
. PT 
. .P 
.PT 
. .P 
. .P 
. .P 
. .P 
. .P 
. .P 
. .P 
.EP 
. .P 



P 

. . . . .P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

. . . .EP 
. SRPEP 

P 

. . , PEP 



. . . .EP 
. SRPEP 
. SRPEP 
. ARPEP 
.SRPEP 
. SRPEP 
. . . . PT 
. . , . PT 
. . . . PT 



APPA.ESFG. 
APPA.ESFG. 
APPA.ESLG. 
TAPPAESFG. 
APPA.ESFG. 
TAPPAESFE . 
APPA.ESFG. 
TAPPEESFR. 
TAPPEESFR. 
TAPPEESFR. 
TAPPEESFR . 
TAPPEESFR . 
TAPPAESFG. 
TAPPEESFR. 
TAPPEESFR . 
TAPPEESFR. 
SAPPEESFR. 
TAPPEESFR. 
TAPPEESFR. 
TAPPEESFR . 
SAPPEESFR. 
TAPPEESFR. 
TAPPEESFR. 
TAPPEESFR. 
TAPPEESFR. 
TAPPEESFR. 
TAPPEESFR. 
SAPPAESFR. 
TAPSEESVR . 
TAPPAESFR. 

TAPPE 

TAPPAESFR. 
TAPPAESF. . 
SAPPAESFR. 
TAPPAESFK. 
TAPPESLRPE 
TAPPAESFR . 
TAPPAESFR. 
TAPPAESFR. 
TAPPAESFR. 
TAPPAESFR. 
APPA.ESLG. 
APPM.ESLG. 
APPA.ESLG. 
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CRF01_AE_T RQANFIjGKFW PSNKG . RPGN FPQSRPE PT APPA.ENWG. 

CRF01_AE_T RQANFLGKIW PSNKG . RPGN FPQSRPE PT APP..AEWG. 

CRF01__AE_T RQANFLGKIW PSNKG . RPGN FPQSKPE PT APPA.ENWG. 

CRF01_AE_T RQANFLGKIW PSNKG . RPGN FPQSRPE PT APPA.ENWG. 

CRF01_AE_T RQANFLGKIW PSNKG . RPGN FPQSRPE PT APPA.ENWG. 

CRF01_AE_T RQANFLGKIW PSNKG . RPGN FPQSRPE PT APPA.ENWG. 

CRF02_AG_F GQANFLGKIW PSSKG.RPGN FPQSRPE PT APPA.ESLG. 

CRF02_AG_F RQANFLGKIW PSSKG.RPGN FPQSRPE PT APPA.ESFG. 

CRF02_AG_G RQANFLGKIW PSNKG . RPGN FPQSRPE... P SAPPAESFG. 

CRF02_AG_N RQANFLGKIW PSSKG.RPGN FPQSRPE PT APPA.ESFG. 

CRF02_AG_S RQANFLGKIW PSSKG.RPGN FPQSRPE PT APPA.ESLG. 

CRF02_AG_S RQANFLGKIW PSSKG.RPGN FPQSRPE PT APPA.ESFG. 

CRF0 3_AB_R RQANFLGRIW PSSKG.RPGN FPQSRPE PS APP.AENFG. 

CRF03_AB_R RQANFLGKIW PSSKG.RPGN FPQSRPE PS APP.AENFG. 

CRF04_cpx_ RQANFLGRMW PSSKG.RPGN FLQNRPE PT APPA.ECLE. 

CRF04_cpx_ RQANFLGRMW PSSKG.RPGN FLQSRPE PT APPA.ESLE. 

CRF04_cpx_ RQANSLGRMW PSSKG.RPGN FLQSRTE PT APPA.ESFE. 

CRF05_DF_B RQANFLGKVW PSHKG . RPGN FLQSRP EP SAPPAESFR. 

CRF05_DF_B GQANFLGRVW LSHKG . RPGN FLQSRP EP SAPPAESFG. 

CRF06_cpx_ RQANFLGKIW PSNKG . RPGN FLQNRPE P TAPPIESFG. 

CRF06_cpx_ RQANFLGKIW PSNKG . RPGN FLQNRPE P TAPPAESFG. 

CRF06_cpx_ RQANFLGRIW PSSKG.RPGN FLQNRPE P TAPPAESFG. 

CRF06_cpx_ RQANFLGKIW PSHKG . RPGN FLQNRPEQNR P EP SAPPAESFG. 

CRFll_cpx_ RQANFLGKIW PSSKG.RPGN FLQSRPE PT APPA.ESFG. 

CRFll_cpx_ RQANFLGKIW PSSKG.RPGN FLQSRPE PT APPA.ESFG. 

D_CD_84ZR0 RQANFLGKIW PSHKG . RPGN FLQSRPE P TAPP7VE.FG. 

D_CD_ELI_K RQANFLGRIW PSHKG . RPGN FLQSRP EP TAPPAESFG. 

D CD NDK M RQANFLGKIW PSHKG . RPGN FLQSRP EP TAPPAESFG. 

D_UG_94UG1 RQANFLGKIW PSHNG . RPGN FLQSRPPA EP TAPPAEIFG. 

F1_BE_VI85 RQANFLGKIW PSNKG . RPGN FLQSRPE P TAPPAESFG. 

F1_BR_93BR RQANFLGKIW PSNKG . RPGN FIQNRPE P SAPPAESFR. 

F1_FI_FIN9 RQANFLGKIW PSNKG. RPGN FLQSRPE P TAPPAESLG. 

F1_FR_MP41 RQANFLGKIW PSNKG . RPGN FLQNRPE P TAPPAESFG. 

F2_CM_MP25 RQANFLGKMW PSNKG . RPGN FLQNRPE P TAPPAESFG. 

F2KU_BE_VI RQANFLGKIW PSNKG . RPGN FLQSRPE P TAPPAESFG. 

G_BE_DRCBL RQANFLGKIW PSNKG . RPGN FLQNRPE P TAPPAENFG. 

G_NG_92NG0 RQANFLGKIW PSNKG . RPGN FLQNRTE P TAPPAESFG. 

G_SE_SE616 RQANFLGKIW PSNKG . RPGN FLQNRTE P TAPPAESLG. 

H_BE_VI991 RQANFLGKIW PSSKG.RPGN FPQKRLE P TAPPAESFG. 

H_BE_VI997 RQANFLGKIW PSSKG.RPGN FLQSRPE P TAPPAESFG. 

H_CF__90CF0 RQANFLGKIW PSSKG.RPGN FLQSRPE P TAPPAESFG. 

J_SE_SE702 RQANFLGKIW PSSKG.RPGN FLQSRPE P TAPPAESLG. 

J_SE_SE788 RQANFLGKIW PSSKG.RPGN FLQSRPE P TAPPAESLG. 

K_CD_EQTB1 RQANFLGKFW PLNKE . RPGN FLQNRPE P TAPPAESFG. 

K_CM_MP535 RQANFLGKIW PSHKG . RPGN FLQSRPE P TAPPAESFG. 

N_CM_YBF3 0 RQANFLGKSW SPFKG.RPGN FPQTTTRK EP TAPPLESYG . 

O_CM_ANT70 KQANFLGKYW PP.GGTRPGN YVQRPAH P SAPPMEEEVK 

0_CM_MVP51 RQANFLGKYW PP.GGTRPGN YVQKQVS P SAPPMEEAVK 

0_SN_99SE_ RQANFLGKYW PP.GGTRPGN YAQRQVS P SAPPMTEEMK 

0_SN_99SE_ KQANFLGKYW PP.GGTRPGN YAQRQVS P SAPPMTEEMK 

U CD 83C RQANFLGKIW PSNKG . RPGN FLQNRPE P TAPPAESFG. 



501 550 

0 OBWO 7 6 2_1 FE ETNPTP KQE .... PKDRE PLTSLKSLFG 

00BW0768_2 FE . . . . ETTTPAP KQE.... LKDR E PLTALKSLFG 

00BW0874_2 FE ETTPAL KRE . . . . LKER E PLISLKSLFG 

00BW14 71_2 FE ETTPAP KQE.... PKDR E PLTSLKSLFG 

00BW1616_2 F GETTPSP RQE . . . . AKDRE PLISLKSLFG 

00BW1686_8 FE ETTPAP KQE.... PKDR E PLTSLKSLFG 

00BW1759_3 FE ETTPAP KQE.... PKDRE TLTSLRSLFG 

00BW1773 2 FE ETTPAP KQE.... PKDRE PLTSLKSLFG 
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00BW1783 5 
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AD_SE_SE71 

ADHK_NO_97 IGEEIT.... SYQK.Q...E QKDRE . . PPP PLVSLKSLFG 

ADK_CD_MAL FGEEIK. . . . PSQK.Q...E QKDKE . . L . Y PLASLKSLFG 

AG__BE_VI11 MEEEIT.... PSQK.Q...E PRDTG . . LYP PLTSLKSLFG 

AG_NG_92NG FGEEIAP... S.LK.Q...E PREKE . . SPP L.TSLKSLFG 

AGHU_GA_VI FGEEIA- . . . PSPR.P...E PREKE.. R.Y PLTSLKSLFG 

AGU_CD_Z32 TKEEITS... S.PK.Q...E PRDKE . . LYP PLASLKSLFG 

AJ_BW_BW2 1 FGEETA .... PSPK . Q . . . E GKDKE . . L . Y PLTSLKSLFG 

B_AU_VH__AF FGEETTTP. . . SQKQE . . . . PIDK...ELY PLASLRSLFG 

B_CN_RL42_ FGEETTTP . . . SQKQE .... PIDK. . . ELY PLASLKSLFG 

B_DE_D3 1_U FGEETATP . . . FQKQE .... PIDK . . . ELY PLASLRSLFG 

B_DE_HAN_U FGEATAP... .SQKQE.... PIDK. .. ELY PLASLKSLFG 

B_FR_HXB2_ SGVETTTP.. . PQKQE . . . . PIDK... ELY PLTSLRSLFG 

B__GA_OYI FGEETTTP.. .PQKQE.... PIDK...GLY PLTSLRSLFG 

B_GB_CAM1_ FGEEKTTP.. .SQKQE.... PIDK. .. ELY PLASLRSLFG 

B_GB_GB8_A FGGETTTP . . .SQKQE.... PINK ... EPY PLASLRSLFG 

B_GB_MANC_ FGEETTTP.. .AQKQE.... PIDK ... ELY PLASLRPLFG 

B_KR_WK_AF FGEETTTP.. .SQKQE.... PIDK... ELY PLASLRSLFG 

B_NL_3202A FGEETTTP.. .SQKQE.... PRDK...ELY PLASLRSLFG 

B_TW_TWCYS FGEQTTTP. . .SQKQE. . . . PIDK. . . DLY PLASLESLFG 

B~US_BC__LO FGEETTTP. . . PQKQERE . . . .DK. . . EMY PLASLRSLFG 

B_US_DH123 FGEETATP.. .SQKQE PK...ELY PLASLKSLFG 

B_US_JRCSF FGEETATP.. . SQKQEQKQE PIDK... ELY PLTSLRSLFG 

B_US_MNCG_ FGEETTTP. . .YQKQEKKQE TIDK. . .DLY PLASLKSLFG 

B_US_P896_ FGEETTTP.. .SQKQE.... PIDK... ELY PLASLRSLFG 

B_US_RF_M1 FGEETTP... .SQKQE.... KIDK...ELY PLASLKSLFG 

B_US_SF2_K FGEEKTTP.. .SQKQE.... PIDK... ELY PLTSLRSLFG 

B__US_WEAU1 FREETTTP. . .SQKQE.... PIDK... ELY PLTSLKSLFG 

B_US_WR2 7_ FGXETTTP, . .SQKQE.... PIDK... ELY PLASLRSLFV 

B_US_YU2_M FGEETTTP.. .SQKQE.... PIDK... ELY PLASLRSLFG 

BF1_BR_93B FGEEVTTP . . .SQKQE.... PIDK... EMY PLASLRSLFG 

C_BR_92BR0 ESFR FGEETTTP S . . . RKQE . . . . TIDKEL . . . . PLTSLKSLFG 

C_BW_96BW0 FE ETTPVP KQE . . . . PKDRE PLTSLKSLFG 

C_BW_96BW1 EETTPAP KQE.... TKDRE . . . . *. PLISLKSLFG 

C_BW_96BW1 FE ETTPAQ KQE.... PKDREP . . . . PLASLKSLFG 

C_BW_96BW1 FE ETTPAP KQE .... PKDR E PLISLKSLFG 

C_ET_ETH22 PTAPPPESFR FEEATPSPK. ..Q..E.... LKDRE ALTSLKSLFG 

C_IN_93IN1 FE ETTPAP KQE .... PKDRE PLTSLKSLFG 

C_IN_93IN9 FE ETPPAP KQE .... PKDRE PLTSLRSLFG 

C_IN_93 IN9 FE ETTPAL KQE .... PKDRE PLTSLKSLFG 

C_IN_94 INI FE ETPPAP KQE .... PKERE PLTSLRSLFG 

C_IN_95IN2 FE ETTPAP KQE .... PKDRE PLTSLRSLFG 

CRF01_AE_C MGEEIT. . . . SFPK.Q..,E QKDKE .. HPS PLVSLKSLFG 

CRF01_AE_C MGEEIT.... SFPK.Q...E QKDKK..QPP PLVSLKSLFG 

CRF01_AE_C •. MGEEIT.... SFSR.Q...E QKDRE .. HPP PLVSLKSLFG 

CRF01_AE_T MGEETT SLLKQ . . . E QKDKE.. HHP PLVSLKSLFG 

CRF01_AE_T MGEEIT.... SLPK. Q . . . E QKDKD . . PPP . LVSLKSLFG 

CRF01_AE_T MGEE QKDKE.. HPP PSVSLKSLFG 

CRF01_AE_T MGEETT.... SSLK.Q...E QKDKE .. PPP PLISLKSLFG 

CRF01_AE_T MGEEITGEEI TSLPKQ . . . E QKDKE .. HPP PLVSLKSLFG 

CRF01_AE_T MGEEIT.... SFLK.Q...E QKDKE .. HPP PSVSLKSLFG 

CRF02_AG_F MGEEIT.... SPPK.Q...E ARDQG . . LYP PLASLKSLFG 

CRF02_AG_F MGEEIT.... SPPK.Q...E PRDQG . . LYP PLASLKSLFG 

CRF02_AG_G TREEITSS.. . . PQQE . . . . PRDKG.. LYP PLTSLKSLFG 

CRF02_AG_N MGEEIP. . . . PSPQ.Q...E PRDKG .. LYP PLTSLKSLFG 

CRF02_AG_S IGEEIT. . . . SSQK.Q. . .E PGDKG . .LYP PLASLKSLFG 

CRF02_AG_S MGEEIT.... SSPK.Q...E PGDKG.. LYP PLTSLKSLFG 

CRF03_AB_R MGEEIT.... PSLK.Q...E QKDRE .. QHP PSISLKSLFG 

CRF03 AB R MGEEIT.... PSLK.Q...E QKDRG..QHP PSISLKSLFG 



172 



CRF04 CpX . . 




. RKEETTS . . . 


S . LK. Q . . 


E 


PRDKE. . 


LYP 


. LTSLKSLFG 


r'RF04 CDX . . 




. MKEETTS . . . 


S . PK. Q. . 


E 


PRDKE. . 


LYP 


. LTSLKSLFG 


r'RP04 cox 




. MKEETTS . . . 


S . PK. Q. . 


E 


QRDKE . . 


LYP 


. ITSLKSLFG 


CPF05 DP B 




. FGEEIAS . . . 


. SPKQE . . 


Q 


KDEG . . . 


LYP 


PLASLKSLFG 


CRF05 DF B 




. FGEEITP . . . 


. SPKQE . . 


Q 


KDEG . . . 


KYP 


PLASLKSLFG 






FGEEIAP 

* ^ XJXJXJI^X^£^ ■ • • 


S . PK . Q . . 


E 


SKEKEEKGLY 


PLASLKSLFG 






FGEETAP 

• X VJ X_IX_I ,X • • • 


S . PE . Q . . 


K 


PKEKE. . 


.LY 


PLTSLRSLFG 


r^PPOfi r'TJV 




. FGEETAP . . . 


S . LK, Q . . 


E 


PKEKEKE . LY 


PLASLKSLFG 


oppnfi r'Tiv 




FGEEIAP . 


S . PK. Q . . 


E 


PKEKE. . 


.LY 


PLASLKSLFG 


PPPI 1 CDX . . 




. FGEEIAP . . . 


. SPK. Q . . 


E 


PKEKEK. 


ELY 


PLTSLKSLFG 






. FGEETTP . . . 


.SPK.Q. . 


E 


PKEK. . . 


ELY 


PITSLKSLFG 


D CD 84ZR0 




. FGEEITP. . . 


. SQKQEQK 




DKDK. . . 


ELY 


PLASLKSLFG 


D CD ELI K 




. FGEEITP. . . 


.SQKQE. . 


Q 


KDK. . . . 


ELY 


PLTSLKSLFG 


D CD NDK M 




. FGEEITP . , . 


.SQKQE. . 


Q 


KDK. . . . 


ELY 


PLASLKSLFG 


D UG 94UG1 




. LGEEITP . . . 


. PQKQE . . 


Q 


KDK. . . . 


ELY 


PLTSLKSLFG 


PI BE vias 


. FR . . 


. . EEITPSP . . 


. . . KQE . . 




QKDGEL . 


. YP 


PLASLKSLFG 


PI BR 9 3 BR 


. . . FG . . 


- EETTPSP . . 


. . . KQE . . 




QKDEGL . 


. YP 


PLASLKSLFG 


Fl FI FIN9 


. IR . . 


. . EEVTPSP . . 


. . . RQE . . 




QKEEGQ . 


. YP 


PLASLKSLFG 


FT FR MP4 1 

X ^ X XV 1 J. XT JU * 


. . . FK. . 


. . EEITPSP . . 


. . . KQE . . 




QKDEGQGLYP 


PLASLKSLFG 


po nM MP2 5 


. FG . 


. EEIAPSP . . 


. . . KQE . . 




QKDKEQ. 


.VP 


PLTSLKSLFG 


P2KTr BE VI 


. FG . . 


. . EEINPSP . . 


. . . RQE . . 




TKDKGQ . 


.EP 


PLTSLKSLFG 


G BE DRCBL 




. FGEEIAP . . . 


S . PK . Q . . 


E 


QKEKE. . 


LYP 


L . SSLKSLFG 


G NG 92NG0 

VJ X>l \ J ^ ^ X^ VJ \J • 




. FGEEIAP . . . 


S.PK.Q. . 


E 


PKEKE. . 


LYP 


L . TSLKSLFG 


G SE SE616 




. FGEEIAP . . . 


S.PK.Q. . 


E 


MKEKE. . 


LYP 


. . . SLKSLFG 


H BE VI991 

XX xjx^ V ^ ^ « 


. . . FG . . 


. . EEITPSP . . 


. . . RQE . . 




LKEQE . . 


. .P 


PLTSLRSLFG 


H BE VI 9 97 

XX X^X^ V ^ ^ ^ f * 


. . . FG . . 


. .EEMTSSP. . 


. . . KQE . . 




LKDKE. . 


. .P 


PFASLKSLFG 


H CP 90CF0 


. . . FG . . 


. .EEMTPSP. . 


. . .KQEQ. 




LKDKE. . 


. .P 


PLASLRSLFG 


lT SE SE702 


. . . FG . . 


. . . EEIPSP . . 


. . . KQE . . 




PKDKE. . 


.LY 


PLTSLRSLFG 


lT SE SE788 


. LG . 


. . EEIPSP . . 


, . . KQE . . 




PKDKE. . 


.LY 


PLTSLKSLFG 


K CD EOTBl 


. FG . . 


. EKITPSL . . 


. . . RQE . . 




MKDQEQ . 


.GP 


PLTSLKSLFG 


K~CM~MP535 


. . . FG . . 


. .EEITPSP. . 


. . . RQE . . 




TKDKEQ. 


.SP 


PLTSLKSLFG 


N_CM_YBF30 


. . . FQ . . 


. . . EEKSTQ . . 


GKEMQE . . 




QERTENSLYP 


PLTSLRSLFG 


O_CM_ANT70 




. .GQENQEQ. . 


. . . KGG . . 




PNE . . . . 


.LY 


PFASLKSLFG 


0_CM_MVP51 




. .EQENQSQ. . 


. . . KGD . . 




QEE. . . . 


.LY 


PFASLKSLFG 


0_SN_9 9SE_ 




. .GQENQEQ. . 


. . . KED . . 




QNE. . . . 


.LY 


PFASLRSLFG 


0_SN_99SE_ . 




. .GQENQEQ. . 


. . . KGD . . 




QNE . . . . 


. LY 


PFASLKSLFG 


U CD 83C . 


. . . FG . . 


. . EETTPSP . . 


. . . KQE . . 




PRDKESL. YP 


PLTSLKSLFG 







551 


00BW0762_ 


_1 


SDPLSQ 


00BW0768" 


_2 


SDPLSQ 


00BW0874^ 


_2 


NDPLSQ 


00BW1471^ 


_2 


SDPLSQ 


00BW1616" 


_2 


SDPLSQ 


00BW1686" 


_8 


SDPLSQ 


00BW1759" 


_3 


SDPLSQ 


00BW1773 


J2 


SDPLSQ 


00BW1783' 


_5 


SDPLSQ 


00BW1795" 


_6 


SDPLSQ 


OOBWI8I1' 


_3 


SDPLSQ 


00BW1859^ 


_5 


SDPLSQ 


OOBWI880' 


J2 


NDPLSQ 


00BW1921 


_1 


SDPLSQ 


00BW2036' 


_1 


SDPLSQ 


00BW2063" 


_6 


NDPLSQ 


00BW2087' 


J2 


SDPLSQ 


00BW2127 


_2 


SDPLSQ 


00BW212 8^ 


_3 


SDPWSQ 


00BW2276" 


J7 


SDPLSQ 


00BW3819' 


_3 


SDPLSQ 


00BW3842 


8 


SDPLSQ 



173 



00BW3 871__3 
00BW3876_9 
00BW3886_8 
00BW3891_6 
0 0BW3 97 0_2 
00BW5031__1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014__1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4 642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE__Q2 3_A 
A_SE_SE65 9 
A_SE_SE725 
A_SE_SE753 
A__SE_SE853 
A_SE_SE88 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU__GA_VI 
AGU_CD_Z32 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B DE HAN U 



SDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
NDPLSQ 
SGPLSQ 
SDPLSQ 
SDPLSQ 
NDPLSQ 
SDPLSQ 
NDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
NDPLSQ 
SDPLSQ 
NDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
NDPLSQ 
GDPLSQ 
NDLLSQ 
NDPLLQ 
NDPLLQ 



NDPLSQ 

NDLLSQ 



NDLLSQ 



NDLLSQ 
NDLLSQ 
NDPLSQ 
SDPLSQ 
NDPLSQ 



NDP 
NDP 
NDP 



NDPLSQ 
NDQLSQ 
NDP. . . 
NDP. . . 
SDP . . . 
SDP . . . 
SDP. . . 
NDPSSQ 
NDPSSQ 
NDPSSQ 
SDPSSQ 



B 


FR 


HXB2 




GA 


OYI 


B 




CAMl 


13 

■D 




GB8 A 


T3 

JD 






T> 




WK AF 




NL 


32 02A 




TW 


TWCYS 






BC LO 


o 




DH12 3 


3 


us 


JRCSF 


3 


us 


MNCG 


b" 


"us] 


]P8 96" 


B^ 


us" 


]rf_mi 


b' 


"us" 


]SF2_K 


B^ 


]us_ 


WEAUl 


b' 


]us] 


]wR2 7_ 


b' 


"us" 


]yU2_M 


BFl BR 93B 


C_ 


_BR_ 


_92BR0 


C_ 


_BW] 


]96BW0 




BW" 


]96BW1 


c' 


"bw^ 


_96BW1 


c] 


_BW] 


]96BW1 






_ETH2 2 


c" 


"in] 


_93IN1 




]in] 


]93IN9 




]in] 


]93IN9 


c' 


]in] 


_94IN1 


c" 


'in' 


95IN2 



CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRF02 
CRF02 
CRF02 
CRF02 
CRF02 
CRF02 
CRF03 
CRF03 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D CD NDK M 



AE_C 
^AE_C 

"ae_c 
'ae_t 
"ae_t 

*AE_T 
^AE_T 

]ae_t 
|ae_t 

AG_F 
AG_F 
AG_G 
AG_N 
AG_S 
AG_S 

[ab_r 
"ab R 



NDPSSQ 

NDPSSQ 

NDPSSQ 

NDPSSQ 

NDPSSQ 

NDPSSQ 

NDPSSQ 

NDPSSQ 

NDPSSQ 

NDP. . . 

NDPSSQ 

NDPLSQ 

NDPSSQ 

NDPSSQ 

NDPSSQ 

NDPSSQ 

NDPSSQ 

SDPSSQ 

NDPSSQ 

SDPLST 

SDPLSQ 

SDPLSQ 

NDPLSQ 

SDPLSQ 

NDHLLQ 

SDLLSQ 

SDPLSQ 

SDPLSQ 

SDPLSQ 

SDPLSQ 

NDPLSQ 

NDPLSQ 

NDPLSQ 

NDPSSQ 

NDPLSQ 

NDPLSQ 

NDPLSQ 

NDPLSQ 

NDPLSQ 

NDP. . . 

NDP, . . 

NDP. . . 

NDP. . . 

NDP. . . 

NDPYSQ 

DDPLSQ 

NDPLSQ 

SDPLSQ 

NHPLSQ 

SDPLSR 

NDPLSQ 

NDPLSQ 

SDP. . . 

NDP. . . 

NDP. . . 

SDP. . . 

SDP . . . 

SDPLSQ 

NDPLSQ 

NDPLSQ 

NDPSSQ 



D_UG_94UG1 
F1_BE_VI85 
F1_BR__93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE7 02 
J_SE_SE788 
K__CD_EQTB1 
K_CM_MP535 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_99SE__ 
0_SN_99SE_ 
U CD ^83C 



NDPLSQ 
NDP. . . 
NDP. . . 
NDP. . . 
SDP. . . 
SDQ . . . 
SDPLLQ 
NDQ. . . 
SDP. . . 
SDP. . . 
NDQ. . . 
NDPLSQ 
SDPLLQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
NDPLSQ 
NDPSSQ 
TDQ . . . 
TDQ . . . 
TDQ . . . 
TDQ . . . 
SDPSLQ 



Table 12. HIV Env Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1 . 1 



Uame i 


00BW0762 


1 


SEQ 


ID 


NO : 


469 


Len : 


962 


Check : 


4645 


Weight : 


1 . 


00 


Uame : 


00BW0768 


2 


SEQ 


ID 


NO : 


470 


Len : 


962 


Check : 


9565 


Weight : 


1 . 


00 


Uame : 


00BW0874 


2 


SEQ 


ID 


NO : 


471 


Len : 


962 


Check : 


7745 


Weight : 


1. 


00 


Name : 


00BW1471 


2 


SEQ 


ID 


NO : 


472 


Len : 


962 


Check : 


9593 


Weight : 


1. 


00 


Uame i 


00BW1616 


2 


SEQ 


ID 


NO : 


473 


Len : 


962 


Check : 


792 


Weight : 


1 . 


00 


Name i 


00BW1686 


8 


SEQ 


ID 


NO : 


474 


Len : 


962 


Check : 


3744 


Weight : 


1 . 


00 


Name i 


00BW1759 


3 


SEQ 


ID 


NO : 


475 


Len : 


962 


Check : 


9808 


Weight : 


1 . 


00 


Name : 


00BW1773 


2 


SEQ 


ID 


NO : 


476 


Len : 


962 


Check : 


3500 


Weight : 


1. 


00 


Name ; 


0 0BW17 83 


5 


SEQ 


ID 


NO : 


477 


Len : 


962 


Check : 


9684 


Weight : 


1. 


00 


Name i 


0 0BW17 95 


6 


SEQ 


ID 


NO : 


478 


Len : 


962 


Check : 


8410 


Weight : 


1 . 


00 


Name : 


00BW18 11 


3 


SEQ 


ID 


NO : 


479 


Len : 


962 


Check : 


2068 


Weight : 


1 . 


00 


Name : 


00BW1859 


5 


SEQ 


ID 


NO : 


480 


Len : 


962 


Check : 


5692 


Weight : 


1. 


00 


Name : 


00BW1880 


2 


SEQ 


ID 


NO: 


481 


Len : 


962 


Check : 


1901 


Weight : 


1. 


00 


Name : 


00BW192 1 


1 


SEQ 


ID 


NO : 


482 


Len : 


962 


Check : 


5923 


Weight : 


1. 


00 


Name : 


00BW2036 


1 


SEQ 


ID 


NO : 


483 


Len : 


962 


Check : 


7035 


Weight : 


1. 


00 


Name : 


00BW2 063 


6 


SEQ 


ID 


NO : 


484 


Len : 


962 


Check : 


4853 


Weight : 


1 . 


00 


Name i 


00BW2087 


2 


SEQ 


ID 


NO : 


485 


Len : 


962 


Check : 


2085 


Weight : 


1. 


00 


Name : 


00BW2127 


2 


SEQ 


ID 


NO : 


486 


Len : 


962 


Check : 


4015 


Weight : 


1. 


00 


Name i 


00BW2 12 8 


3 


SEQ 


ID 


NO : 


487 


Len : 


962 


Check : 


5884 


Weight : 


1. 


00 


Name : 


00BW22 76 


7 


SEQ 


ID 


NO : 


488 


Len : 


962 


Check : 


8913 


Weight : 


1 . 


00 


Name i 


00BW3 819 


3 


SEQ 


ID 


NO : 


489 


Len : 


962 


Check : 


9390 


Weight : 


1 . 


00 


Name * 


00BW3 842 


8 


SEQ 


ID 


NO : 


490 


Len : 


962 


Check : 


8867 


Weight : 


1 . 


00 


Name • 


00BW3871~ 


3 


SEQ 


ID 


NO : 


491 


Len : 


962 


Check : 


7069 


Weight : 


1. 


00 


Name i 


00BW3876_ 


9 


SEQ 


ID 


NO : 


492 


Len : 


962 


Check : 


4761 


Weight : 


1. 


00 


Name : 


00BW3886_ 


8 


SEQ 


ID 


NO : 


493 


Len : 


962 


Check : 


7681 


Weight : 


1 . 


00 


Name z 


00BW3891_ 


6 


SEQ 


ID 


NO : 


494 


Len : 


962 


Check : 


379 


Weight : 


1 . 


00 


Name • 


00BW3970_ 


2 


SEQ 


ID 


NO : 


495 


Len : 


962 


Check : 


8001 


Weight : 


1 . 


00 


Name • 


0 0BW5031_ 


"l 


SEQ 


ID 


NO : 


496 


Len : 


962 


Check.: 


4902 


Weight : 


1 . 


00 


Name : 


96BW01B21 




SEQ 


ID 


NO : 


497 


Len : 


962 


Check : 


5774 


Weight : 


1 . 


00 


Name i 


96BW0407 




SEQ 


ID 


NO : 


498 


Len : 


962 


Check : 


4260 


Weight : 


1 . 


00 


Name i 


96BW0502 




SEQ 


ID 


NO : 


499 


Len : 


962 


Check : 


4658 


Weight : 


1 , 


00 


Name i 


96BW06 J4 




SEQ 


ID 


NO : 


500 


Len : 


962 


Check : 


9749 


Weight : 


1 . 


00 


Name t 


96BW11 06 


SEQ 


ID 


NO : 


501 


Len : 


962 


Check : 


4328 


Weight : 


1 . 


00 


IM CL 1 1 1 W • 


96BW1210 




SEQ 


ID 


NO : 


502 


Len : 


962 


Check : 


3855 


Weight 


1 . 


00 


Name i 


96BW15B03 




SEQ 


ID 


NO : 


503 


Len : 


962 


Check : 


9133 


Weight 


1 . 


00 


Name i 


96BW16 26 




SEQ 


ID 


NO : 


5 04 


Len : 


962 


Check : 


5 


Weight 


1 . 


00 


Name i 


96BW17A09 


SEQ 


ID 


NO : 


505 


Len : 


962 


Check : 


6458 


Weight 


1 . 


00 


Name : 


96BWM01_5 




SEQ 


ID 


NO : 


506 


Len : 


962 


Check : 


9487 


Weight 


1 . 


00 


Name z 


96BWM03__2 




SEQ 


ID 


NO : 


507 


Len : 


962 


Check : 


8766 


Weight 


1 . 


00 


Name i 


98BWMC12_ 


2 


SEQ 


ID 


NO : 


508 


Len : 


962 


Check : 


2722 


Weight 


1 . 


00 




98BWMC13_ 


4 


SEQ 


ID 


NO : 


509 


Len : 


962 


Check : 


2526 


Weight 


1 . 


00 


Name i 


98BWMC14_ 


a 


SEQ 


ID 


NO : 


510 


Len : 


962 


Check : 


7761 


Weight 


1 . 


00 




98BWM014_ 


1 


SEQ 


ID 


NO : 


511 


Len : 


962 


Check : 


93 


Weight 


1 . 


00 


Name z 


98BWM018__ 


'd 


SEQ 


ID 


NO : 


512 


Len : 


962 


Check : 


279 


Weight 


1 . 


00 


"KTa • 
rMciiiic • 


98BWM03 6_ 


a 


SEQ 


ID 


NO : 


513 


Len : 


962 


Check : 


134 


Weight 


1 . 


00 


Name i 


98BWM03 7_ 


d 


SEQ 


ID 


NO : 


5 14 


Len : 


962 


Check : 


9669 


Weight 


1 . 


00 


Name : 


99BW3932_ 




SEQ 


ID 


NO : 


515 


Len : 


962 


Check : 


3527 


Weight 


: 1 . 


00 


Name : 


99BW4 642_ 


4 


SEQ 


ID 


NO: 


516 


Len : 


962 


Check : 


1175 


Weight 


: 1 . 


00 


Name : 


99BW4745__ 


^8 


SEQ 


ID 


NO: 


517 


Len : 


962 


Check : 


8117 


Weight 


: 1. 


00 


Name : 


99BW4754_ 


1 


SEQ 


ID 


NO: 


518 


Len: 


962 


Check : 


5709 


Weight 


1. 


00 


Name : 


99BWMC16 


8 


SEQ 


ID 


NO: 


519 


Len : 


962 


Check : 


285 


Weight 


: 1 . 


00 


Name : 


A2_CD_97CD 


SEQ 


ID 


NO: 


520 


Len : 


962 


Check : 


2892 


Weight 


: 1 . 


00 


Name : 


A2_CY_94CY 


SEQ 


ID 


NO: 


521 


Len : 


962 


Check : 


8628 


Weight 


: 1 . 


00 


Name : 


A2D 97KR 


SEQ 


ID 


NO: 


522 


Len : 


962 


Check : 


471 


Weight 


: 1. 


00 


Name : 


A2G_CD__97C 


SEQ 


ID 


NO: 


523 


Len : 


962 


Check: 


939 


Weight 


: 1. 


00 


Name : 


A BY 97BL0 


SEQ 


ID 


NO : 


524 


Len : 


962 


Check : 


4291 


Weight 


: 1. 


00 


Name : 


A_KE_Q2 3_ 


A 


SEQ 


ID 


NO: 


525 


Len: 


962 


Check: 


1190 


Weight 


: 1. 


00 



177 



Na.nie : 


A SE SE659 


SEQ 


ID 


NO : 


526 


Len : 


962 


Check : 


6674 


Weight 


1 . 


00 


N^me : 


A SE SE725 


SEQ 


ID 


NO: 


527 


Len : 


962 


Check : 


4925 


Weight 


1. 


00 


Name : 


A SE SE753 


SEQ 


ID 


NO: 


528 


Len : 


962 


Check : 


2482 


Weight 


1. 


00 


Name : 


A SE SE853 


SEQ 


ID 


NO: 


529 


Len : 


962 


Check : 


1860 


Weight 


1. 


00 


Name : 


A SE SE889 


SEQ 


ID 


NO : 


530 


Len : 


962 


Check : 


2102 


Weight 


1 . 


00 


Name : 


A SE UGSE8 


SEQ 


ID 


NO : 


531 


Len : 


962 


Check : 


5063 


Weight 


1. 


00 


Name : 


A UG 92UG0 


SEQ 


ID 


NO: 


532 


Len : 


962 


Check : 


6685 


Weight 


1. 


00 


Name : 


A UG U4 55 


SEQ 


ID 


NO : 


533 


Len : 


962 


Check : 


8657 


Weight 


1. 


00 


Name : 


AC IN 213 0 


SEQ 


ID 


NO : 


534 


Len : 


962 


Check : 


7784 


Weight 


1. 


00 


Name : 


AC RW 9 2 RW 


SEQ 


ID 


NO : 


535 


Len : 


962 


Check : 


4676 


Weight 


1 . 


00 


Name : 


AC SE SE94 


SEQ 


ID 


NO : 


536 


Len : 


962 


Check : 


2949 


Weight 


1 . 


00 


Name : 


ACD SE SE8 


SEQ 


ID 


NO : 


537 


Len : 


962 


Check : 


1464 


Weight 


1. 


00 


Name : 


ACG BE VII 


SEQ 


ID 


NO : 


538 


Len : 


962 


Check : 


2980 


Weight 


1 . 


00 


Name : 


AD SE SE69 


SEQ 


ID 


NO : 


539 


Len : 


962 


Check: 


8959 


Weight 


1. 


00 


Name : 


AD SE SE71 


SEQ 


ID 


NO : 


540 


Len : 


962 


Check : 


7056 


Weight 


1. 


00 


Name : 


ADHK NO 97 


SEQ 


ID 


NO : 


541 


Len : 


962 


Check : 


487 


Weight 


1. 


00 


Name : 


ADK CD MAL 


SEQ 


ID 


NO : 


542 


Len : 


962 


Check : 


2555 


Weight 


1. 


00 


Name : 


AG BE VIll 


SEQ 


ID 


NO: 


543 


Len : 


962 


Check : 


6342 


Weight 


1. 


00 


Name : 


AG NG 92NG 


SEQ 


ID 


NO : 


544 


Len : 


962 


Check : 


1272 


Weight 


1. 


00 


Name : 


AGHU GA VI 


SEQ 


ID 


NO : 


545 


Len : 


962 


Check : 


1974 


Weight 


1. 


00 


Name : 


AGU CD Z32 


SEQ 


ID 


NO : 


546 


Len : 


962 


Check : 


4356 


Weight 


1. 


00 


Name : 


AJ BW BW21 


SEQ 


ID 


NO : 


547 


Len : 


962 


Check : 


9995 


Weight 


1. 


00 


Name : 


B AU VH AF 


SEQ 


ID 


NO : 


548 


Len : 


962 


Check : 


5833 


Weight 


1. 


00 


Name : 


B CN RL42 


SEQ 


ID 


NO : 


549 


Len : 


962 


Check : 


4092 


Weight 


1. 


00 


Name : 


B DE D31 U 


SEQ 


ID 


NO : 


550 


Len : 


962 


Check : 


5486 


Weight 


1 . 


00 


Name : 


B DE HAN U 


SEQ 


ID 


NO : 


551 


Len : 


962 


Check : 


3480 


Weight 


1 . 


00 


Name : 


B~FR~HXB2 


SEQ 


ID 


NO: 


552 


Len : 


962 


Check : 


6939 


Weight 


1 . 


00 


Name : 


B GA OYI 


SEQ 


ID 


NO : 


553 


Len : 


962 


Check : 


9780 


Weight : 


1. 


00 


Name : 


B GB CAMl 


SEQ 


ID 


NO: 


554 


Len : 


962 


Check : 


9716 


Weight : 


1. 


00 


Name : 


B GB GB8 C 


SEQ 


ID 


NO : 


555 


Len : 


962 


Check : 


4180 


Weight : 


1 . 


00 


Name : 


b~gb~"manc 


SEQ 


ID 


NO : 


556 


Len : 


962 


Check : 


9762 


Weight : 


1 . 


00 


Name : 


B KR WK AF 


SEQ 


ID 


NO : 


557 


Len : 


962 


Check : 


6641 


Weight : 


1. 


00 


Name : 


B NL 3 2 02 A 


SEQ 


ID 


NO : 


558 


Len : 


962 


Check : 


7168 


Weight : 


1. 


00 


Name : 


B~TW~TWCYS 


SEQ 


ID 


NO : 


559 


Len : 


962 


Check : 


3591 


Weight : 


1 . 


00 


Name : 


B US BC LiO 


SEQ 


ID 


NO : 


560 


Len : 


962 


Check : 


7266 


Weight : 


1 . 


00 


Name : 


B US DH12 3 


SEQ 


ID 


NO : 


561 


Len : 


962 


Check : 


6905 


Weight : 


1 . 


00 


Name i 


B US JRCSF 


SEQ 


ID 


NO : 


562 


Len : 


962 


Check : 


9381 


Weight : 


1 . 


00 


Name : 


B US MNCG 


SEQ 


ID 


NO : 


563 


Len : 


962 


Check : 


9951 


Weight : 


1 . 


00 


Name : 


B US P896 


SEQ 


ID 


NO : 


564 


Len : 


962 


Check : 


5855 


Weight : 


1 . 


00 


Name : 


B US RF Ml 


SEQ 


ID 


NO : 


565 


Len : 


962 


Check : 


6075 


Weight : 


1 . 


00 


Name : 


B US SF2 K 


SEQ 


ID 


NO : 


566 


Len : 


962 


Check : 


1434 


Weight 


1 . 


00 


Name : 


B US WEAUl 


SEQ 


ID 


NO : 


567 


Len : 


962 


Check : 


5451 


Weight 


1 . 


00 


Name : 


B US WR2 7 


SEQ 


ID 


NO : 


568 


Len : 


962 


Check : 


4262 


Weight 


1 . 


00 


Name : 


B US YU2 M 


SEQ 


ID 


NO : 


569 


Len : 


962 


Check : 


5841 


Weight 


1. 


00 


Name : 


BFl BR 93B 


SEQ 


ID 


NO : 


570 


Len : 


962 


Check : 


5506 


Weight 


1 . 


00 


Name : 


C BR 92BR0 


SEQ 


ID 


NO : 


571 


Len : 


962 


Check : 


8769 


Weight 


1 . 


00 


Name • 


C BW 96BW0 


SEQ 


ID 


NO : 


572 


Len : 


962 


Check : 


6197 


Weight 


1 . 


00 


Name : 


C BW 96BW1 


SEQ 


ID 


NO : 


573 


Len : 


962 


Check : 


8144 


Weight 


1 . 


00 


Name : 


C BW 96BW1 


SEQ 


ID 


NO : 


574 


Len : 


962 


Check : 


1160 


Weight 


1 . 


00 


Name : 


C BW 96BW1 


SEQ 


ID 


NO : 


575 


Len : 


962 


Check : 


2736 


Weight 


1 . 


00 


Name : 


C ET ETH2 2 


SEQ 


ID 


NO : 


576 


Len : 


962 


Check : 


8219 


Weight 


1 . 


00 


Name : 


C IN 93IN1 


SEQ 


ID 


NO : 


577 


Len : 


962 


Check : 


4068 


Weight 


1 . 


00 


Maine ' 


C IN 93IN9 


SEQ 


ID 


NO : 


578 


Len : 


962 


Check : 


3674 


Weight 


1 . 


00 


Name : 


C IN 93IN9 


SEQ 


ID 


NO : 


579 


Len : 


962 


Check : 


1581 


Weight 


1 . 


00 


Name : 


C IN 94IN1 


SEQ 


ID 


NO : 


580 


Len : 


962 


Check : 


9352 


Weight 


1 . 


00 


Name : 


C~IN_95IN2 


SEQ 


ID 


NO: 


581 


Len : 


962 


Check : 


6988 


Weight 


r 1. 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


582 


Len : 


962 


Check: 


8684 


Weight 


: 1 . 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


583 


Len : 


962 


Check : 


3342 


Weight 


: 1. 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


584 


Len : 


962 


Check : 


5017 


Weight 


: 1. 


00 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


585 


Len: 


962 


Check: 


9124 


Weight 


: 1. 


00 


Name : 


CRFOl AE T 


SEQ 


ID 


NO: 


586 


Len : 


962 


Check: 


2718 


Weight 


: 1. 


00 



178 



Na,m6 : 


CRFOl AE T 


SEQ 


ID 


NO: 


587 


Len : 


962 


Check : 


2104 


Weight : 


1. 


00 


Name : 


CRFOl AE T 


SEQ 


ID 


NO: 


588 


Len : 


962 


Check : 


8495 


Weight : 


1. 


00 


NairiG : 


CRFOl AE T 


SEQ 


ID 


NO : 


589 


Len : 


962 


Check : 


4076 


Weight : 


1. 


00 


Nciine : 


CRFOl AE T 


SEQ 


ID 


NO: 


590 


Len : 


962 


Check : 


948 


Weight : 


1. 


00 


Ncitne : 


CRF02 AG F 


SEQ 


ID 


NO: 


591 


Len : 


962 


Check : 


9298 


Weight : 


1 . 


00 


Nd-ine : 


CRF02 AG F 


SEQ 


ID 


NO : 


592 


Len : 


962 


Check : 


9278 


Weight : 


1. 


00 


Na.ni6 : 


CRF02 AG G 


SEQ 


ID 


NO: 


593 


Len : 


962 


Check : 


4373 


Weight : 


1. 


00 




CRF02 AG N 


SEQ 


ID 


NO : 


594 


Len : 


962 


Check : 


8955 


Weight : 


1 . 


00 




CRF02 AG S 


SEQ 


ID 


NO : 


595 


Len : 


962 


Check : 


252 


Weight : 


1 . 


00 


KTo m A • 
IMdlUC . 


PP F 0 2 AG S 


SEQ 
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SLGFWML 
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. .MRVRGI 


PRNW 
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ILGFCMI 


ITCK 
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WVTVYYGVPV 
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J2 


. .MRVREI 


LRSY 


.QHWWM 
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ILGLWIL 


IISN 
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WVTVYYGVPV 


477 
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MICN 
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00BW1811_3 


. . .MRVRGT 


LKNY. 


QRWWI 


WG. 


ILGLWIL 


LINI . 


WGNL 


WVTVYYGVPV 


480 


00BW1859_5 


. . .MRVRGI 


PRNW. 


QQWWI 


WG. 


ILGFWIL 


MICN. 


WGNL 


WVTVYYGVPV 


481 


00BW1880 2 


. . .MRVTGI 


MRNC. 


QQWWI 


WV. 


ILGFWML 


MICN. 


VIGNL 


WVTVYYGVPV 


482 


00BW1921_1 


. . . MRVRGI 


QRNW. 


QQWWI 


WG. 


SLGFWVM 


A.CS. 


WGNL 


WVTVYYGVPV 


483 


00BW2036 1 


. . . MRVRGI 


SRNW. 


QQWWI 


WG, 


ILGFWMF 
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VLGNL 


WVTVYYGVPV 


484 


00BW2063 6 


. . . MRVMGI 


MRNW. 


PPWWI 


WG. 


ILGFWML 


MICN. 


VMGNL 


WVTVYYGVPV 


485 


00BW2087 2 


. . .MRVTGM 


WKNC. 


QQWWI 


WG. 


ILGFWML 
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VLGNL 


WVTVYYGVPV 


486 


00BW2127 2 


. . .MRVRGI 


PRNW. 


QQWWI 


WG. 


ILGFW. . 


MIYS. 


MMGNL 


WVTVYYGVPV 


487 


00BW2128 3 


. . .MRVRGI 


LKNC. 


QQWWI 


WI . 


ILGFWLL 


IITN. 


WGKL 


WVTVYYGVPV 
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00BW2276 7 


. . .MRVRGI 


LRNW. 


QQWWI 


WG. 


ILGFWMV 
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VWGNL 


WVTVYYGVPV 
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00BW3819 3 
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LRNW. 


QQWWI 


WG. 


ILSFWVL 
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RGEDR 


WVTVYYGVPV 
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00BW3842_8 
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LRNW. 


QQWWI 


WV. 


ILGFW. . 


.lYS. 


VAGNL 


WVTVYYGVPV 
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00BW3871 3 
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QRNW. 


QQWWI 


WG. 


SLGFWML 


MIYN. 


VMGSL 


WVTVYYGVPV 
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00BW3876_9 


. . .MRVREI 


LRNW. 


KQLWT 


WG. 


ILGFWVL 


lies. 


AGGNL 


WVTVYYGVPV 
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00BW3886 8 


. . .MRVRGI 


LRIW. 


QWWWI 


WA, 


SLGFWML 


IICN. 


EKGKL 


WVTVYYGVPV 
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00BW3891_6 
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LRNY. 


QQWWI 


WG. 


ILGFWML 


MMCN. 


VMGDL 


WVTVYYGVPV 
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00BW3970 2 
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MRNC. 


QQWWI 


WG. 


ILGFWML 


LICN. 


GEGNL 


WVTVYYGVPV 
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QRNC. 


QQWWI 


WG. 


ILGFWML 


MIYN. 


VGGNL 


WVTVYYGVPV 
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. . .MRVRGI 


LRNY. 
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ILGFWMI 
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QQWWM 
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PRNW. 


QQWWI 


WG. 


SLGFWII 
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VMGNL 


WVTVYYGVPV 
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QQWWI 


WG. 


ILGFWML 
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WVTVYYGVPV 
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96BW1210 
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LRNY. 


LQWWI 


WG. 


ILGFWML 


MVCS. 


K.ENM 


WVTVYG . VPV 
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96BW15B03 
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LRSW. 


QQWWI 


WG. 


TLGFW . . 
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GLGNL 


WVTVYDGVPV 
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96BW16_26 


. . .MIVRGI 


LKTC. 


QQWWI 


WI. 


ILGFWIL 
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WGHL 


WVTVYDGVPV 
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96BW17A09 
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LRNC. 


, QQWWI 


WG. 


ILGFWML 
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VLGNL 


WVTVYYGVPV 
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96BWM01_5 
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KKNW. 


, QPWWI 


WG. 


VLGFWTL 
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WVTVYYGVPV 
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96BWM03_2 
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QRNW, 


, QRWWI 


WS. 


ILAFWIL 
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GEEKL 


WVTVYYGVPV 
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98BWMC12 2 
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QKNC, 


. QRWWI 


WG. 


ILGFWMI 


MSYS. 


VLGNL 


WVTVYYGVPV 


509 


98BWMC13 4 
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KMNW, 


. QQWWI 


WG. 


ILGFWML 
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VMGNL 


WVTVYYGVPV 
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LRNW. 


LQWWI 
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WVTVYYGVPV 
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WG. 
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WG. 


ILGFWML 
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. QQWWI 
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, QQWWI 
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.ICN, 


GMGNL 


WVTVYYGVPV 
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WVTVYYGVPV 
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QRNC. 


. QKWWE 


WG. 
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MMCK. 


. AAD.L 


WVTVYYGVPV 
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A2 CY 94 CY 


. . .MRVMGT 


QRNY. 


. QHLWR 


GG. 


ILILGML 


IMCK. 
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WVTVYYGVPV 


522 


A2D 97KR 
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QRNY. 


. QHLWK 


WG. 


ILILGML 
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.ATEDL 


WVTVYYGVPV 
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QRNW, 


. QNLWK 


WG. 
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WVTVYYGVPV 


524 


A BY 97BL0 
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. QHLWR 
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IMCK. 


. AAEDL 
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A KE Q2 3 A 
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QRNC 


. QHLLT 


WG. 
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IPCS . 
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WVTVYYGVPV 
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A~SE SE659 
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QRNC 


. QHLLR 


WG. 


TIILGLI 
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. VADKL 
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A SE SE725 
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QMNW 


. QHLLR 


WG. 


TIILGMI 


MICS. 


.TADNL 


WVTVYYGVPV 
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A~SE SE753 
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QRNC 


. QHLLR 


WG. 


TMILGLV 


lies , 


. VAGNL 


WVTVYYGVPV 
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A SE SE853 
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QRNS 


. QHLLR 


WG. 


TMILGMI 


lies . 


,TADKL 


WVTVYYGVPV 
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A SE SE889 
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QMNW 


. QNLWR 


WG. 
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lies , 


.AAENL 


WVTVYYGIPV 
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A SE UGSE8 


. . . .MRVMGT 


QRNC 


. QHLLN 


WG, 
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.TAENL 


WVTVYYGVPV 
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WG, 
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IICN, 


.TAENL 
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QRNY 
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TMILGLI 
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WVTVYYGVPV 
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LRNY 
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, SLGFWML 
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.WGNL 


WVTVYYGVPV 
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AC_RW_92RW 
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LMNY 


. QNLWG 
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TICS , 


.AANNL 


WVTVYYGVPV 
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AC_SE_SE94 


. . . . MRVTGT 


QRSC 


. QPWWI 
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.ATDKL 


WVTVYYGVPV 
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ACD_SE_SE8 
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. QHLLR 
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WVTVYYGVPV 
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ACG_BE_VI1 
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QRNY 
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WVTVYYGVPV 
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AD SE SE69 
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AD SE SE71 


. . .MRVMGI 


QRNC . QNIjLT 


WG. 


TMILGMI 
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.VAENL 


WVTVYYGVPV 
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ADHK NO 97 


. . .MKVMGT 


QRN . YPNWWR 


WG. 


VLILGML 


Lies 


. TTGNL 


WVTVYYGVPV 


542 


ADK CD MAL 


. . .MRVREI 


QRN . YQNWWR 


WG. 


MMLLGML 


MT.CSIAEDL 


WVTVYYGVPV 


543 


AG BE VI 11 


. . .MRVRGT 


QMSWP . HLWN 


GG. 


ILILGLV 
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. ASNNL 


WVTVYYGVPV 


544 


AG NG 92NG 


. . .MRVKGT 


QRNWQ . HLWT 


WW. 


TLILGLV 


lies 


. ASNNL 


WVTVYYGVPV 


545 


AGHU GA VI 


. . .MRVMET 


QRN . YPRLWR 


WG. 


TIILGML 


MICN 


.AKENL 


WITVYYGVPV 


546 


AGU CD 232 


. . .MKVKGI 


QRNC . QHLWK 


WG. 


TFILGLV 


lies 


. AAENL 


WVTVYYGVPV 


547 


AJ BW BW21 


. MRVMET 


LMNCT . NLWR 


WG . 


LMIFGML 


MTCS 


. ATGNM 


WVTVYYGVPV 


548 


B AU VH AF 


. . . MKVKET 


KRN . WQRLWR 


WG . 


IMLLGML 


MICS 


. ATEKL 


WVTVYYGVPV 


54 9 


B CN RL4 2 


, MRVTGI 


RKN . YQHLWR 


WG . 


TMLLGML 


MICN 


.AAENL 


WVTVYYGVPV 


550 


B DE D31 U 


. . .MKVKEI 


RKN . YQHLWR 


WG . 


TMLLGML 


Mies 


.ATEKL 


WVTVYYGVPV 


551 


B DE HAN U 


. . .MKVKET 


RKN . YQRLWR 


GG. 


TLLLGML 


MISS 


. VAGNL 


WVTVYYGVPV 


552 


B FR HXB2 


. . .MRVKEK 


YQHLWRWGWR 


WG. 


TMLLGML 


MICS 


.ATEKL 


WVTVYYGVPV 


553 


B GA OYI 


. . .MTARGT 


RKN . YQRLWR 


WG. 


TMLLGML 


Mies 


.AAENL 


WVTVYYGVPV 


554 


B GB CAMl 


. . . MRAKGI 


RKN . CQRLWR 


WG . 


TMLLGML 


MICS 


. AADKL 


WVTVYYGVPV 


555 


B GB GB8 C 


. . .MKAKGT 


RKN . YQHLWK 


WG. 


IMLLGML 


MICS 


.ATEKL 


WVTVYYGVPV 


556 


B GB MANC 


. . .MKVKEI 


RKN . YQNLWR 


WG. 


TLFLGML 


MICS 


.AEEKL 


WVTVYYGVPV 
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B KR WK AF 


MRVKGI 
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RKN YOHWWR 
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WG . 


IMLLGMW 


MICS 


.AAEKL 


WVTVYYGVPV 
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MKVKET 
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RKN YOHLWR 
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WG . 


TMLLGML 


MICS 


.AAEQL 


WVTVYYGVPV 


55 9 


B TW TWCYS 


. . . MRVRGT 


RMN . CQHLWR 


WG . 


TMLLGML 


MISS 


.AAENL 


WVTVYYGVPV 


560 


B US BC LO 


. . .MRVKEI 


RKN . YQHLWR 


WG . 


TMLFGIL 


MIYS 


.AAGNL 


WVTVYYGVPV 


561 


B US DH123 


. . .MRVMGI 


RKN . YQHLWK 


GG. 


TLLLGIL 


MICS 


.AAEQL 


WVTVYYGVPV 


562 


B US JRCSF 


. . .MRVKGI 


RKN . YQHLWK 


GG. 


ILLLGTL 


MICS 


.AVEKL 


WVTVYYGVPV 


563 


B US MNCG 


. . .MRVKGI 


RRN . YQHWWG 


WG. 


TMLLGLL 


MICS 


.ATEKL 


WVTVYYGVPV 


564 


B US P896 


. . .MRVKEI 


RKN . WQHLR . 


GG. 


ILLLGML 


MICSAAKEKT 


WVTIYYGVPV 


565 


B US RF Ml 


. . .MRVMEM 


RKN . CQHLWK 


WG. 


TMLLGML 


MICS 


AAEDL 


WVTVYYGVPV 


566 


B US SF2 K 


. . . MKVKGT 


RRN . YQHLWR 


WG. 


TLLLGML 


X Va> O 


.ATEKL 


WVTVYYGVPV 


567 


B US WEAUl 


. . .MRVKGI 


RKN . YQHLWK 


WG. 


IMLLGIL 


l*J X \i« o 




WVTVYYGVPV 


568 


B US WR2 7 


. . .MRVKGI 


RKN . CQHLWR 


WG. 


IMLLGML 


1*1 J. V..1M 
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00BW22 76_7 
00BW3 819_3 
00BW3 842_8 
00BW3 871_3 
00BW3 876_9 
00BW3886_8 
00BW3 891_6 
O0BW3 97 0_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16__2 6 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM03 6_a 
98BWM03 7_d 
99BW3 932_1 
99BW4642_4 
99BW4 74 5_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23_A 
A_SE_SE659 
A_SE_SE72 5 
A SE SE753 



951 962 


RRIRQGFEAA 


LQ 


RRIRQGFEAA 


LQ 


RRIRQGFEAA 


LQ 


RRIEQTFEPP 


LL 


RRIRQGVEAA 


LQ 


RRIRQGFETA 


LL 


RRIRQGFEAA 


LQ 


RRIRQGFEAA 


LQ 


RRIRQGFEAA 


LQ 


TRIRQGFEAA 


LQ 


RRIRQGFEAS 


LL 


RRIRQGFEAA 


LL^ 


TRIRQGFEAA 


LQ 


TRIRQGFEAA 


LQ 


RRIRQGFEAA 


LQ 


RRVRQGFETA 


LL 


RRIRQGFEVA 


LL 


TRIRQGFEAA 


LL 


SSIRQGFEAA 


LQ 


RRIRQGFEAA 


LL 


TRIRQGFEAA 


LL 


RRIRQGFEAA 


LQ 


RRLRQGFEAA 


LL 


RRIRQGFEAA 


LL 


RRIRQGFEAA 


LL 


TRIRQGFEAA 


LQ 


RRIRQGFEAS 


LL 


RRIRQGFEAA 


LQ 


RRIRQGFEAA 


LQ 


TRIRQGFEAA 


LQ 


RRIRQGFEAA 


LQ 


RRIRQGFEAA 


LL 


RRIRQGFETA 


LL 


RRIRQGFEAA 


LQ 


RRVRQGFEAA 


LQ 


RRLRQGFEAA 


LQ 


TRIRQGLEAA 


LQ 


RRIRQGFEAA 


LL 


RRIRQGFEAA 


LL 


GFEAA 


LQ 


RRIRQGFETA 


LL 


RRVRQGFEAA 


LQ 


TRIRQGLEAA 


LL 


RRIRQGFEAA 


LQ 


TRIRQGFEAA 


LL 


RRIRQGFEAA 


LL 


RRIRQGFETA 


LL 


RRIRQGFEAA 


LQ 


TRIRQGFEAA 


LQ 


RRIRQGFEAA 


LQ 


RRIRQGFETA 


LL 


RRIRQGLERA 


LL 


RRIRQGLERA 


LL 


RRIRQGLERA 


LL 


RRIRQGLERA 


LL 


RRIRXGAEKA 


LQ 


VRIRQGLERA 


LL 


RRIRQGFERA 


LL 


RRIRQGFEEA 


LL 


RRIRQGFERA 


LL 



A_SE__SE853 
A_SE_SE889 
A__SE_UGSE8 
A_UG_92UG0 
A_UG_U4 5 5_ 
AC_IN_213 0 
AC_RW__92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_iyiAL 
AG_BE_VI11 
AG__NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_C 
B_GB_MANC_ 
B_KR__WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896_ 
B_US__RF_M1 
B__US_SF2_K 
B__US_WEAU1 
B_US_WR2 7_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE__C 
CRF01_AE_C 
CRF01_AE__T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRFOl AE T 



VRIRQGFERA LL 
RRSKQGLKRA LQ 
RRIRQGFER. . . 
RRIRQGFERA LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
SRIRQGFEAA LQ 
RRIRQGFERA LL 
RRIRQGLERA LL 
RRIRQGFERA LL 
ARIRQGLERV LL 
RRIRQGLERA LL 
RRIRQGFERX LL 
RRIRQGFERA LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGLERA LI 
RRIRQGLERA LL 
VRIRQGFERA LL 
RRIRQGLERL LL 
TRIRQGLERA LL 
VRIRQGLERA LL 
RRVRQGLERA LL 
RRIRQGLERI LL 
RRIRQGLERA LL 
RRIRQGLERL LL 
TRIRQGLERA LQ 
VRIRQGLERA LL 
RRIRQGLERA LL 
VRIRQGLERA LL 
TRIRQGLERA LL 
RRIRQGLERL LL 
TRIRQGLERA LL 
TRIRQGLERA LL 
TRIRQGLERA LL 
TRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGLERL LL 



RRIRQGLERV LL 
VRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGFEAA LQ 
TRIRQGFEAA LQ 
RRIRQGFETA LL 
RRIRQGFEAA LQ 
RRVRQGFEAA LQ 
RRIRQGLEAA LQ 
TRIRQGFEAA LQ 
RRIRQGFEAV LQ 
TRIRQGFEIA LQ 
RRIRQGLEAA LQ 
RRIRQGFEAA LQ 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGLERT LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGLERT LL 



CRF01__AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04__cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR__MP41 
F2_CM_MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE7 02 
J_SE_SE788 
K_CD_EQTB1 
K_CM_MP5 3 5 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM_MVP51 
0_SN_99SE_ 
0_SN_9 9SE_ 
U CD 83C 



RRIRQGLERA LL 
RRIRQGLERA LL 
VRIRQGLERA LL 
RRIRQGFERA LL 
RRIRQGFERA LL 
RRIRQGFERA LL 
RRIRQGLERA LQ 
RRIRQGAEKA LQ 
RRIRQGAEKA LQ 
RRIRQGLERA LL 
RRIRQGFEKA LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGFERA LL 
TRIRQGFERA LL 
RRIRQGAERA LI 
RRIRQGFERA LL 
RRIRQGLERA LL 
RRIRQGFERA LL 
TRIRQGLERA LL 
RRIRQGLERS LL 
RRIRQGLERL LL 
VRIRQGLERA LL 
RRIRQGAERA LL 
RRIRQGLERA LL 
RRIRQRVERA LI 
RRIRQGLERS LL 
RRIRQGLERA LL 
RRIRQGFERA LL 
RRIRQGLERA LL 
TRIRQGLERA LL 
TRIRQGLERA LL 
RRIRQGFERA LL 
RRIRQGLERI LL 
RRIRQGFERS LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGFERL LL 
RRIRQGLERA LL 
RRIRQGLERA LI 
RRIRQGLERS LL 
RRIRQGAERI LV 
RRIRQGLERS LL 
RRIRQGLERA LL 
RRIRQGFERA LL 



Table 13. HIV Nef Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1 . 1 



NcLine : 


U OoWO/o^ i 




±U 


j>i\j > 


o O o 


Len : 


9 '^9 

^ O 4& 




7 4 1 

_a 'x O X 


Weight : 


1 . 


00 


Name : 


UUoWU /bo 2 




IJJ 


"Mri • 

V*\J I 


O J / 


Len : 


9 9 
^ o ^ 


Checlc : 


^ O w 


Weight : 


1 . 


00 


Name : 


A mauTn Q T >i o 
UUoWUo /4 ^ 






TVTO • 


o ^ o. 


Len : 


9 9 


Check : 


74 fl7 

J *± O J 


"i cfht" • 


1 . 


00 


Name : 


AAOTaTT/ITT o 

0UrjW14 /X ^ 




IJJ 


TvT(^ • 


D J -7 


Len : 


^ J £l 


Check : 


J7 *± -7 J. 


Wf» "1 ci\r\ t" • 

V f C U. X X L« • 


1 . 


00 


Name : 


UUi3W±D±b ^ 




T"Pl 
±U 


Vi\J . 


^ A n 


Len : 


9 9 




15 04 


Weight : 


1 , 


00 


Name : 


UUcW J.DOb O 




TT\ 
±LJ 


"KTCi • 


Orx J. 


Len : 


9 T 9 
£t J ^ 




13 80 


Weight : 


1 . 


00 


Name : 


A r\ D T*T T T C Q "5 




ID 


NU : 


bffc Z 


Len : 


9 9 
Z ^ Z 




3 J X .7 


W C X^XX L- • 




00 


Name : 


UUxsWX / f3 Z 




TTl 
IJJ 


JMVJ : 


O rfc ^ 


Len : 


9 "^9 

£t ^ £t 




X ^ o 


"i ciVi t" ' 

VVC^^XXI^ • 


1 , 


00 


Name : 


0 OBWl / o J b 




IJJ 


r4\J I 


b 4 4 


Len : 


9 9 




ft Ofi 7 

O O O 


WCX^XXL^ . 




00 


Name : 


QUBWl / y D b 




TTl 
IJJ 


J>JVJ . 


b ft D 


Len : 


9 7 9 




719 7 


Weight : 


1 , 


00 


Name : 


OuBWlolX J 




IJJ 


"KTO . 


b4 b 


Len : 


9 9 

£t -J ^ 




^ r± D VJ 


Weight • 




00 


Name : 


0 OBWl o b y b 




IJJ 


MO • 

J>JL; : 




Len : 


9 9 
^ ^ ^ 




7 X X o 


\ n)r\ ^ ■ 

InIC X^XXIv • 




00 


Name : 


A A TaT 1 O O a O 

0 OBWl o o 0 Z 




lU 


JNlLi : 


b 4 o 


Len : 


9 9 
^ 




4 7 09 
rr J U ^ 


wc X^XX L. • 


n 

X • 


on 


Name : 


AADTaTTQOT 1 

OOBWiy^l 1 




± JJ 


JNvj : 


b 4 i7 


Len : 


9 7 9 
Z J ^ 




9 7 7 7 


VVC X VJXX • 




0 0 


Name : 


0 0BW2 03 6 1 


SEQ 


T "Pi 
IJJ 


JNU : 


^ n 
b b U 


Len : 


9 19 
Z ^ Z 




4 ^ ft 
*± O J o 


WC: X^XX L. • 


2 . 


0 0 


Name : 


A A D T»T O A ^ T £ 

OOBWz Ob3 b 




IJJ 


"NTO - 

DiKJ : 


D -) X 


Len : 


9 7 9 
J 




T n 9 n 

X u ^ ^ 


vVC X^ XX L. • 




0 0 


Name : 


A A T3 Til O A O O 

00BW2 0 8 7_z 




ID 


£slU : 


£Z C"} 

b b2 


Len : 


9 7 9 
Z ^ Z 


Check : 


9 c; 7 9 


WC X^XXL. • 


n 

X . 




Name : 


00BW2 12 /_2 




XT^ 


vr/^ • 
vi\J ; 


£ e: o 
b b3 


Len : 


9 7 9 
Z^ Z 


v^neciv . 


7 4. 9 R 
J 4 ^ 3 


rVC X^XXL. . 


1 

X . 




Name ; 


A A T> T»7 O T O O O 

0 0BW2 12 o J 




XT^ 

ID 


JMvj : 


C ZZ A 

b b4 


Len : 


9 7 9 
Z ^ Z 




3 X ^ O 


W C X^XX L • 


X • 


n n 


Name : 


A A 'D T»7 O O T ^ T 

00BW22 / D / 




XT^ 
XJJ 


JMU : 


b b b 


Len : 


9 7 9 
Z ^ Z 


check : 


7 <s:9 7 


Won <^1^ +~ « 
W X^XX L. . 


1 

X • 


yJ \J 


Name : 


A A 'D T«T O Q 1 O 

ouBw J o 1 y J 




XT^ 
IJJ 


r4\J . 


bob 


Len : 


9 7 9 
^ J Z 




Q Q 7 

-7 27 -3 


Wo "i c\V\ \~ • 
w C X^XX • 


]_ ^ 


00 


Name : 


A A ^ T*7 O O >1 O O 

OOBW J 84 2 8 




XT» 
IJJ 


IVT/^ • 

NU : 


bb / 


Len : 


9 7 9 
Z^ Z 




n7 n 
o u o u 


Wo -1 nV-ti- • 

WCX^XXL. • 


1 

X • 


oo 


Name : 


00BWJ8 /I o 




XJJ 


JMvj : 


boo 


Len 


9 7 9 
^ J ^ 




7 7 


Wo T f^\y ^ • 

rVCX^XXL. < 




0 0 


Name : 


A A "D TaT Q ^ Q 




XJJ 


rj\j . 


b 3 J/ 


Len ' 


9 7 9 

£t .J £t 


C^Yi £i r« V • 


1951 


Wo T rrVi t" • 




0 0 


Name : 


A A "D Ta7 O O O ^ O 

0 OBWo O O D O 




XT^ 
XJJ 


JNHJ : 


fz ^ r\ 
b b u 


Len : 


9 7 9 
Z Z 


r^Vi o Ir • 


7 9 ft 
J / o o 


Wo T nVi ^ • 

WC X^IX L. . 


3^ ^ 


0 0 


Name : 


AA'DTaTOQOI £Z 




XT) 
XJJ 


iNvj : 


(ZfZ'\ 

b b ± 


Len ' 


9 7 9 
^ J ^ 


V^XIC ^ JV . 


7 R R 

J \> Zj 


Weight I 




00 


Name : 


AA'DTaTOQTA o 

0 0BW3 y / 0 2 




XXY 
XU 


JNJL/ : 


b b 2 


Len \ 


9 7 9 
Z^ Z 


Check : 


ft QT 7 
O 7 X ^ 


Wo "J nVi t~ • 
rVC X^XX Lp • 




00 


Name : 


AADTaTCAOI t 

OOBWb Oo 1 1 




XT* 
XJJ 


jnij : 


b b J 


Len : 


9 7 9 
^ J ^ 




9 99 7 

^ £i ^ J 


rV6 X^XX ^ • 




00 


Name : 


yoBWU 1B2 1 


•bilw 


XTt 

XJJ 


riKJ : 


ei e^A 
b b4 


Len . 


9 7 9 
Z C> Z 


Check : 


9 1 7 
^ X / o 


Wo "I <~rVi +~ • 

WC X^XX L. 


1 

X . 


no 


Name : 


A fD Ta7 a /I a T 




XJJ 


JNvJ : 


£Z 

b b b 


Len 


9 7 9 
Z ^ Z 




9 T 

3 ^ O X 


Wo T <tVi ^ 
WC X^XX L. 


X . 


n n 


Name : 


A ^ "D Ta7 A C AO 

9dBW0 b 02 




XJJ 


viU : 


ez£Z£Z 
b b b 


Len 


9 7 9 
Z^ Z 


check ! 


7 7 7 
O J ^ 


W C X^XX L. 


X • 


n n 


Name : 


A ^ Ti T*7 A ^ T yl 

doBWOb J4 




XT^ 
liJ 


JMvJ : 


£Z £Z1 

bb / 


Len 


9 7 9 
Zo Z 


Check : 


zzn QA 
3 / 04 


WC X^XX L> • 


X • 


n n 


Name : 


A ^ n T»7 T T A ^ 

yoBWll 0 6 


SEQ 


XT^ 

ID 


Nvj : 


bb 8 


Len 


O 7 9 
2 3 2 


i^neciv : 


A Q c n 

4 27 3 U 


TaT A T ^^Vi ^ • 

wexgiit. - 


X . 


n n 


Name : 


96BW12 10 


SEQ 


XT^ 

ID 


JMU : 


C C C\ 

b b y 


Len 


9 7 9 

Z .5 Z 


Check : 


T 1 ft 
O X X O 


xy XI L- 


X • 


n n 


Name : 


96BW15B0 3 


SEQ 


ID 


NO : 


b 7 0 


Len 


o "a o 
Z ^ Z 


Check : 


c n p Q 

D U O y 


we xy lit- 


X . 




Name : 


96BW16 26 


SEQ 


ID 


NO : 


D / 1 


Len 


TOO 

2 3 2 


Check : 


7 Q 9 

3 y b / 


wexyxiL. 


X . 


U KJ 


Name : 


96BW17A09 


SEQ 


ID 


NO : 


b /2 


Len 


O "3 O 

2 3 2 


cnecK : 


X 274 3 


TaTa t /^l^ ^ 

wexyixL. . 


X • 


n n 


Name : 


96BWM01_b 


SEQ 


ID 


NO : 


b / J 


Len 


9 7 9 

2 3 2 


Check : 


C Q O 9 


TaI a ^ ^^1*1 ^ 

Wc l^xxu 


X • 


n n 


Name : 


95BWM03_2 


SEQ 


ID 


NO : 


6 7 4 


Len 


o o o 
2 3 2 


L.necK : 


9 7 A 7 
2 3 U3 




X . 


u u 


Name : 


98BWMC12_2 


SEQ 


ID 


NO : 


67 5 


Len 


o "a o 
Z^Z 


Check : 


9 A 9 7 
24 2 3 


TaT A n ^ 

we xy nu 


X . 


n n 


Name : 


98BWMC13_4 


SEQ 


ID 


NO : 


57 6 


Len 


TOO 

2 3 2 


Check : 


A r\ A 1 
4 U 4 3 


we ly nc 


X . 




Name : 


98BWMC14_a 


SEQ 


ID 


NO : 


Sll 


Len 


2 32 


Check : 


c ^ o 
3 bbo 


Weight 


X . 


U U 


Name : 


98BWM014_1 


SEQ 


ID 


NO : 


678 


Len 


O "3 O 

2 32 


cnecK : 


>i o n o 


Weight 


1 


U U 


Name : 


98BWM018_d 


SEQ 


ID 


NO : 


679 


Len 


o o o 
: 232 


cnecK : 


O C A C 

3 b 0 b 


wexynu 


; X ■ 


u u 


Name : 


98BWM036_a 


SEQ 


ID 


NO : 


680 


Len 


: 232 


cnecK : 


53 93 


TaT A 4- 

weignc 


: X . 


u u 


Name : 


98BWM037_a 


SEQ 


ID 


NO : 


681 


Len 


o o o 
: 2 3 2 


Check : 


1 y 1 2 


wexync 


: X . 


u u 


Name : 


A A n T»7 "3 Q O O T 

9 9BW3 93 2 1 


SEQ 


XT^ 

ID 


JMvJ : 


C Q O 

b o ^ 


Len 


9 7 9 




1 Q 

X 27 


Wo 1 *~rVn t~ 

w cxyxiu 


. X * 


no 


Name : 


99BW4642_4 


SEQ 


ID 


NO: 


683 


Len 


: 232 


Check : 


6848 


Weight 


: 1 . 


00 


Name : 


99BW4745_8 


SEQ 


ID 


NO: 


684 


Len 


: 232 


Check: 


938 


Weight 


: 1. 


00 


Name : 


99BW4 754_7 


SEQ 


ID 


NO: 


685 


Len 


: 232 


Check: 


1379 


Weight 


: 1. 


00 


Name : 


99BWMC16_8 


SEQ 


ID 


NO: 


686 


Len 


: 232 


Check : 


4222 


Weight 


: 1 . 


00 


Name : 


A2_CD_97CD 


SEQ 


ID 


NO: 


687 


Len 


: 232 


Check: 


2359 


Weight 


: 1 . 


00 


Name : 


A2_CY_94CY 


SEQ 


ID 


NO: 


688 


Len 


: 232 


Check: 


5163 


Weight 


: 1 . 


00 


Name : 


A2D 97KR 


SEQ 


ID 


NO: 


689 


Len 


: 232 


Check : 


9468 


Weight 


: 1, 


00 


Name : 


A2G_CD_97C 


SEQ 


ID 


NO: 


690 


Len 


: 232 


Check : 


4189 


Weight 


: 1. 


00 


Name : 


A_BY_97BL0 


SEQ 


ID 


NO: 


691 


Len 


: 232 


Check: 


2590 


Weight 


: 1 . 


00 


Name : 


A_KE_Q2 3 


SEQ 


ID 


NO: 


692 


Len 


: 232 


Check : 


2652 


Weight 


: 1 . 


00 



240 



INcilllC • 




QEO 


ID 


NO : 


0 ^ ^ 


XJCXX • 


INCLlllC • 




SEQ 


ID 


NO : 


694 


Leu. 




A SE SE753 


SEQ 


ID 


NO : 


695 


Leii 




A SE SE853 


SEQ 


ID 


NO : 


696 


Len 


KTsmiat • 
INcLlllC • 


A SE SE889 


SEQ 


ID 


NO : 


697 


Len 




A SE UGSE8 


SEQ 


ID 


NO : 


698 


Len. 


IT3.m6 * 


A UG 92UG0 


SEQ 


ID 


NO : 


699 


Let! 




A UG U4 5 5 


SEQ 


ID 


NO : 


700 


Len 


XMdillC • 


AP TN 21'50 


SEQ 


ID 


NO : 


701 


Len 




AC RW 92RW 


SEQ 


ID 


NO : 


702 


Len 


VT o mo • 


AC? SE SE94 


SEQ 


ID 


NO : 


703 


Len 




Ann ^E QEfl 


QEO 


ID 


NO : 


704 


Len 




Apr; -Rp VT1 


SEQ 


ID 


NO ; 


705 


Len 




AD SE69 


SEQ 


ID 


NO : 


706 


Len 


U3,Tn6 z 


AD CJE <^F7T 

C\U Od Od / X 


SEQ 


ID 


NO : 


707 


Len 




ADHK NO 97 


SEQ 


ID 


NO : 


708 


Len 


"KT o rno • 


ADK CD MAXj 


SEQ 


ID 


NO : 


709 


Len 




AG EE VTll 


SEQ 


ID 


NO : 


710 


Len 


NsrnG : 


AG NG 9 9 NG 


SEQ 


ID 


NO : 


711 


Len 


N^cims * 


AGHTT GA VT 


SEQ 


ID 


NO : 


712 


Len 


N^d.ni6 I 




QEO 


ID 


NO : 


713 


Len 




A.T "RW RM9 1 


QPO 


ID 


NO : 


714 


Len 


Na.iTie : 


Jt5 Vrl 


QPO 
0 i-i ^ 


TTJ 
xu 




/ X Z3 


T.on 


XT Q ym • 




QPO 


TD 

XX^f 




/ X 0 


Len 




"R TiT? TT^ T 
13 JJHi U J X 


QPO 


xu 


NO : 


717 


Len 




13 J^Hi XXnlM 


QEO 


TD 

JL±J 


NO : 


718 


Len 


N3.IT16 • 




SEQ 


ID 


NO : 


719 


Len 




R GA OYT 


SEQ 


ID 


NO : 


720 


Len 


XMdlllC • 


"R GR PAM1 


SEQ 


ID 


NO : 


721 


Len 




■R GR GR8 


SEQ 


ID 


NO : 


722 


Len 




E GR MANG 


SEQ 


ID 


NO : 


723 


Len 


"M" a mo • 


R TCP WK 
xj x\_[\. n xv 


SEQ 


ID 


NO : 


724 


Len 




R MT. "^IPO^A 

.D xM XJ .3 ^ v/ ^ r\ 


SEQ 


ID 


NO : 


725 


Len 


N3.rnG I 


R »PM TWPVQ 


QEO 


ID 


NO : 


726 


Len 


N3,rnG '. 


R TTQ "Dr* 
13 U 0 13 


QPO 


X i~J 


NO : 


727 


Len 


1^3,1116 : 


■R TTQ ritri 9 7 


QEO 


xx^ 


NO • 

XMw • 


728 


Len 


Ncini6 : 


Ta TIC •TOr'QP 


QPO 


Tn 

xx^ 


"Kf 0 • 

X«w • 


72 9 


Len 


1^3.1116 I 


R TTQ MKTGG 


QFO 


ID 


NO : 


730 


Len 




R TTQ Pfi96 


SEQ 


ID 


NO : 


731 


Len 




R TTQ PP 


SEQ 


ID 


NO : 


732 


Len 


N^d.rri6 • 


R TTQ QP9 

0 vj 0 Ox" ^ 


SEQ 


ID 


NO : 


733 


Len 


Ncinis : 


R TTQ WPATT1 


QPO 


ID 


NO : 


734 


Len 


N^3.m6 : 


R TTQ WP9 7 


QPO 

Od^ 


ID 


NO : 


735 


Len 


IT3.Tn6 : 


■D TTQ VTTO 
13 UO X 


QPO 


X u 


MO • 


736 


Len 


NamG : 


"DIPT "DO 0*3 13 

sir ± rSK i7 Jl3 


QPO 

Od^ 


XX/ 


MO • 

XMW • 


7 7 

/Of 


Len 


N3.in6 : 


TIT? QOTmo 
^ I3K 7^i3r<.U 


Od^ 


XX/ 


MO • 
XMw • 


7 8 

/JO 


Len 


Na.ni6 : 


I3W I70I3WU 




XX/ 


MO • 
Xm^ • 


7"^ 9 
/ 0 -/ 


Len 


N3.m6 : 


OTjJ 0 £ 121x7 1 


Qpr» 
OdU 


XU 


MO • 


74 0 


Len 


N3.m6 : 


£3W 270I3WX 


QPO 


XX/ 


NO : 


741 


Len 


Name : 


r^ TJTaI QCT^IaTI 


od^ 


XX/ 


MO • 


74 2 


Len 


Na.m6 : 


L> xL X CiXn^i^ 


QPO 


ID 


NO : 


74 3 


Len 


N^sms : 




QFO 
0 d^ 


ID 


NO : 


744 


Len 


ITcims : 


r* TM Q'^TMQ 
w XJn ^^Xi>l7 


QPO 

0 dV^ 


ID 


NO : 


745 


Len 


Nd.in6 : 


TXT Q'^TMQ 
V», xJN ^JXJMJ? 


QPO 
0 d*^ 


Tn 
xx^ 


NO : 


746 


Len 


Name : 


C IN 94 INI 


SEQ 


ID 


NO: 


747 


Len 


Name : 


C~IN~95IN2 


SEQ 


ID 


NO: 


748 


Len 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


749 


Len 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


750 


Len 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


751 


Len 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


752 


Len 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


753 


Len 



241 



232 


Check : 


9245 


Weight : 


1 . 


00 


232 


Check : 


985 


Weight : 


1 . 


00 


232 


Check : 


1638 


Weight : 


1, 


00 


232 


Check : 


2503 


Weight : 


1 . 


00 


232 


Check : 


2327 


Weight : 


1 . 


00 


232 


Check : 


9538 


Weight : 


1 . 


00 


232 


Check : 


2621 


Weight : 


1. 


00 


232 


Check : 


2084 


Weight : 


1. 


00 


232 


Check : 


2406 


Weight : 


1 . 


00 


232 


Check : 


3441 


Weight : 


1 . 


00 


232 


Check : 


3488 


Weight : 


1 . 


00 


232 


Check : 


3016 


Weight : 


1 . 


00 


232 


Check : 


5006 


Weight : 


1 . 


00 


232 


Check : 


3362 


Weight : 


1 . 


00 


232 


Check : 


2262 


Weight : 


1 , 


00 


232 


Check : 


8765 


Weight : 


1 . 


00 


232 


Check : 


6397 


Weight : 


1 . 


00 


232 


Check : 


6471 


Weight : 


1. 


00 


232 


Check : 


2880 


Weight : 


1 . 


00 


232 


Check : 


9053 


Weight : 


1 . 


00 


232 


Check : 


523 


Weight : 


1 . 


00 


232 


Check : 


3842 


Weight : 


1 . 


00 


232 


Check : 


8468 


Weight : 


1 . 


00 


232 


Check : 


9366 


Weight : 


1 . 


00 


232 


Check : 


3 989 


Weight : 


1 . 


00 


232 


Check : 


563 


Weight : 


1 . 


00 


232 


Check : 


3184 


Weight : 


1 . 


00 


232 


Check : 


5511 


Weight : 


1 . 


00 


232 


Check : 


4779 


Weight : 


1 . 


00 


232 


Check : 


1128 


Weight : 


1 . 


00 


232 


Check : 


2885 


Weight : 


1 . 


00 


232 


Check : 


9915 


Weight : 


1 . 


00 


232 


Check : 


3135 


Weight : 


1 . 


00 


232 


Check : 


2211 


Weight : 


1 . 


00 


232 


Check : 


3145 


Weight 


1 . 


00 


232 


Check : 


7019 


Weight : 


1 . 


00 


232 


Check : 


4099 


Weight : 


1 . 


00 


232 


Check : 


4137 


Weight 


1 . 


00 


232 


Check : 


4405 


Weight 


1 . 


00 


232 


Check : 


450 


Weight 


1 . 


00 


232 


Check : 


5413 


Weight 


1 . 


00 


232 


Check : 


5335 


Weight 


1 . 


00 


232 


Check : 


3720 


Weight 


I 1 . 


00 


232 


Check : 


9943 


Weight 


: 1 . 


00 


2 32 


pVionlc • 


3 598 


We ight 


1 . 


00 


232 


Check : 


3 90 8 


Weight 


1 . 


00 


232 


Phf='r'k • 


3 8 80 


We ight 


: 1 . 


00 


232 


Check : 


4542 


Weight 


: 1 . 


00 


232 


Check : 


6118 


Weight 


: 1 . 


00 


232 


Check : 


5089 


Weight 


: 1 . 


00 


232 


Check : 


744 


Weight 


: 1 . 


00 


232 


Check : 


943 


Weight 


: 1 . 


00 


232 


Check: 


1241 


Weight 


: 1 - 


00 


232 


Check : 


9885 


Weight 


: 1 . 


00 


232 


Check: 


6448 


Weight 


: 1 . 


00 


232 


Check : 


5597 


Weight 


: 1. 


00 


232 


Check : 


1052 


Weight 


: 1. 


00 


232 


Check : 


744 


Weight 


: 1. 


00 


232 


Check : 


1265 


Weight 


: 1. 


00 


232 


Check : 


697 


Weight 


: 1, 


00 


232 


Check : 


8468 


Weight 


: 1. 


00 



Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


754 


Len : 


232 


Check : 


9246 


Weight . 


1. 


00 


Name : 


CRF01_AE__T 


SEQ 


ID 


NO: 


755 


Len: 


232 


Check : 


8105 


Weight : 


1. 


00 


Name : 


CRF01_AE__T 


SEQ 


ID 


NO: 


756 


Len : 


232 


Check : 


9948 


Weight : 


1. 


00 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


757 


Len: 


232 


Check : 


9460 


Weight : 


1. 


00 


Name : 


CRF02_AG_F 


SEQ 


ID 


NO: 


758 


Len : 


232 


Check: 


925 


Weight 


1 . 


00 


Name : 


CRF02_AG_F 


SEQ 


ID 


NO: 


759 


Len : 


232 


Check : 


9559 


Weight . 


1. 


00 


Name : 


CRF02_AG_G 


SEQ 


ID 


NO: 


760 


Len: 


232 


Check : 


399 


Weight : 


1. 


00 


Name : 


CRF02_AG_N 


SEQ 


ID 


NO: 


761 


Len : 


232 


Check : 


2782 


Weight : 


1. 


00 


Name : 


CRF02_AG_S 


SEQ 


ID 


NO : 


762 


Len: 


232 


Check : 


538 


Weight : 


1. 


00 


Name : 


CRF02_AG_S 


SEQ 


ID 


NO: 


763 


Len : 


232 


Check : 


6700 


Weight 


1 . 


00 


Name : 


CRF03_AB_R 


SEQ 


ID 


NO: 


764 


Len : 


232 


Check : 


6784 


Weight . 


1. 


00 


Name : 


CRF03_AB_R 


SEQ 


ID 


NO: 


765 


Len : 


232 


Check : 


3106 


Weight : 


1. 


00 


Name : 


CRF04_cpx_ 


SEQ 


ID 


NO: 


766 


Len : 


232 


Check: 


1551 


Weight : 


1. 


00 


Name : 


CRF04_cpx_ 


SEQ 


ID 


NO: 


767 


Len : 


232 


Check : 


5866 


Weight : 


1. 


00 


Name : 


CRF04_cpx_ 


SEQ 


ID 


NO: 


768 


Len : 


232 


Check : 


7925 


Weight 


1 . 


00 


Name : 


CRF05_DF_B 


SEQ 


ID 


NO: 


769 


Len : 


232 


Check : 


3625 


Weight . 


1. 


00 


Name : 


CRF05_DF_B 


SEQ 


ID 


NO: 


770 


Len: 


232 


Check : 


5585 


Weight : 


1. 


00 


Name : 


CRF06_cpx_ 


SEQ 


ID 


NO: 


771 


Len : 


232 


Check : 


3770 


Weight : 


1. 


00 


Name ; 


CRF06__cpx_ 


SEQ 


ID 


NO: 


772 


Len: 


232 


Check : 


4202 


Weight: 


1. 


00 


Name : 


CRF06 cpx 


SEQ 


ID 


NO: 


773 


Len • 


232 


Check: 


5376 


Weight , 


1 . 


00 


Name : 


CRF06 Cpx 


SEQ 


ID 


NO: 


774 


Len : 


232 


Check : 


1869 


Weight . 


1. 


00 


Name : 


CRFll CpX_ 


SEQ 


ID 


NO: 


775 


Len : 


232 


Check : 


3479 


Weight : 


1. 


00 


Name : 


CRFll cpx 


SEQ 


ID 


NO: 


776 


Len: 


232 


Check : 


3712 


Weight : 


1. 


00 


Name : 


D_CD_84ZR0 


SEQ 


ID 


NO: 


777 


Len : 


232 


Check : 


1380 


Weight : 


1. 


00 


Name : 


D_CD__ELI 


SEQ 


ID 


NO: 


778 


Len 


232 


Check: 


4418 


Weight 


1 . 


00 


Name : 


D_CD_NDK 


SEQ 


ID 


NO: 


779 


Len . 


232 


Check: 


4588 


Weight . 


1 . 


00 


Name : 


D_UG_94UG1 


SEQ 


ID 


NO: 


780. 


Len : 


232 


Check: 


2178 


Weight : 


1 . 


00 


Name : 


F1_BE_VI85 


SEQ 


ID 


NO: 


781 


Len: 


232 


Check : 


4350 


Weight • 


1. 


00 


Name : 


F1_BR_93BR 


SEQ 


ID 


NO: 


782 


Len 


232 


Check : 


7703 


Weight 


1. 


00 


Name : 


F1_FI_FIN9 


SEQ 


ID 


NO: 


783 


Len 


232 


Check: 


5036 


Weight 


1 . 


00 


Name : 


F1_FR__MP41 


SEQ 


ID 


NO: 


784 


Len 


232 


Check : 


84 


Weight 


1 . 


00 


Name : 


F2_CM_MP25 


SEQ 


ID 


NO: 


785 


Len 


232 


Check: 


2622 


Weight 


: 1. 


00 


Name : 


F2KU_BE_VI 


SEQ 


ID 


NO: 


786 


Len 


232 


Check : 


2193 


Weight 


1. 


00 


Name : 


G BE DRCBL 


SEQ 


ID 


NO: 


787 


Len 


232 


Check : 


2548 


Weight 


: 1. 


00 


Name : 


G NG_92NG0 


SEQ 


ID 


NO: 


788 


Len 


232 


Check: 


3608 


Weight 


: 1 . 


00 


Name : 


G_SE_SE616 


SEQ 


ID 


NO: 


789 


Len 


: 232 


Check : 


2716 


Weight 


: 1 . 


00 


Name : 


H_BE_VI991 


SEQ 


ID 


NO: 


790 


Len 


: 232 


Check: 


1561 


Weight 


: 1 . 


00 


Name : 


H_BE_VI997 


SEQ 


ID 


NO: 


791 


Len 


232 


Check : 


663 


Weight 


: 1. 


00 


Name : 


H_CF_90CF0 


SEQ 


ID 


NO: 


792 


Len 


232 


Check : 


1804 


Weight 


: 1. 


00 


Name : 


J_SE_SE7 02 


SEQ 


ID 


NO: 


793 


Len 


232 


Check : 


1615 


Weight 


: 1. 


00 


Name : 


J_SE_SE788 


SEQ 


ID 


NO: 


794 


Len 


232 


Check : 


1704 


Weight 


: 1 . 


00 


Name : 


K CD EQTBl 


SEQ 


ID 


NO: 


795 


Len 


: 232 


Check: 


4783 


Weight 


: 1 . 


00 


Name : 


K__CM_MP535 


SEQ 


ID 


NO: 


796 


Len 


: 232 


Check: 


2033 


Weight 


: 1. 


00 


Name : 


N_CM_YBF3 0 


SEQ 


ID 


NO: 


797 


Len 


232 


Check : 


6419 


Weight 


: 1. 


00 


Name : 


O_CM_ANT7 0 


SEQ 


ID 


NO: 


798 


Len 


: 232 


Check : 


8742 


Weight 


: 1 . 


00 


Name : 


0_CM_MVP51 


SEQ 


ID 


NO: 


799 


Len 


: 232 


Check : 


5835 


Weight 


: 1 . 


00 


Name : 


0_SN_MP12 9 


SEQ 


ID 


NO: 


800 


Len 


: 232 


Check : 


8625 


Weight 


: 1. 


00 


Name : 


O_SN_MP130 


SEQ 


ID 


NO: 


801 


Len 


: 232 


Check : 


8793 


Weight 


: 1. 


00 


Name : 


U CD 83C 


SEQ 


ID 


NO: 


802 


Len 


: 232 


Check : 


1586 


Weight 


: 1. 


00 



SEQ ID NO 1 50 

636 00BW0762_1 MGGKWSKSS . IVGWPAVRER IR....RTDP AAEGVG 

637 00BW0768_2 MGGKWSKSSI V.GWPEVRER IRR..TEP AAEGVG 

638 00BW0874_2 MGGKWSKSS. LTGWPAVRER IR....RTEP AAEGVG 

639 00BW1471_2 MGGKWSKSS. IVGWPAVKER IRR..TNPR TERAAVGVG 

640 00BW1616_2 MGNKWSKSS . IVGWPAVRDR MRR . . AEP AAEGVG 

641 00BW1686_8 MGGKWSKRS . KADWPAVREK LR . . . . TTEP AAEGVG 

642 00BW1759_3 MGNKWSKS WPAVRER IRR..TRPAR GNEPAAEGVG 

643 00BW1773_2 MGSKWSKSSI V.GWPKVRET IRR . . TEP ATVEGVG 

644 00BW1783_5 MGNKWSKS WPAIRER IRR..TNPAA ERTRAAEGVG 

645 00BW1795 6 MGGKWSKSS. WGWPAIRER MRR TEPAAEGVG 
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646 00BW1811_3 MGGKWSKSC . KIGWPAVRER MRR . TEPAVEGVG 

647 00BW1859_5 MGGKWSKSG. KVGWPEVRER MRR. . TRPAA EGG DSAAEGVG 

648 00BW1880_2 MGGKWSKSS . LVGWPAVRER IRT..TAP 

649 00BW1921_1 MGGKWSKSS. IVGWPAVRER MR . . . . KTEP AAEGVG 

650 00BW2036_1 MGGKWSKSS. IVGWPAVRER IRR TEPAAEGVG 

651 00BW2063__6 MGGKWSKSSI I . GWPAVRER MRK. . AEP AAEGVG 

652 00BW2087_2 MGSKWSKSS . IVGWPAVRER IRR..T RTEPAAEGVG 

653 00BW2127_2 MGGKWSKSSI I.GWPAIRER IRR..TEP AAEGVG 

•654 00BW2128_3 MGSKWSKCSI I . GWPAVRER IRR. .AEP AAVGVG 

655 00BW2276_7 MGSKWSKC. . SGWPDVRER MRR . . ATPAA EAGRA...AP AAEGAAPGVG 

656 00BW3819_3 MGSKWSKCSI V.GWPDVRER MRR. .ARPAV RERRRQTEPA AEGVAAEGVG 

657 00BW3 842_8 MGGKWSKGR. IVGWPAVRER MRR TEPAAEGVG 

658 00BW3871_3 MGSKWSKRS . IVEWPAVRER LR . . . . KTEP AAEGVG 

659 00BW3876_9 MGGKWSKSS. IVGWPAVRER IRQ..TGAR AAEGV G 

660 00BW3886_8 MGGKWSKSS. I VGWSAVRER MK . . . . RTEP AAEGVG 

661 00BW3891_6 MGGKWSKSS. IVGWPTVRER MRR . . TQP AAEGVG 

662 00BW3 970_2 MGSKWSKRS. TAGWPAVRER MRR . . TQPAA EG TQSAAEGVG 

663 00BW5031_1 MGGKWSKSS. LVGWPEVRDR IRR..TDP AAEGVG 

664 96BW01B21 MGGKWSKSSI V . GWPAVRER IRR. . TEP AAEGVG 

665 96BW0407 MGGKWSKSSI V . GWPAVRER MRR. .AEP AAEGVG 

666 96BW0502 MGGKWSK. . . CSGWPAVRER MRR . . TRPAV EGR TESAAEGVG 

667 96BW06_J4 MGGKWSKSS. IVGWPAVRER IR .... RTDP PAEGVR 

668 96BW11_06 MGGKWSKSSI I.GWPAIRER IRR . . TEPAA ER V . . GAAAEGVG 

669 96BW1210 MGNKWSKG WPAVRDR IRR . . TEPAT EPAAEGVG 

670 96BW15B03 MGGKWSKSS. IVGWPAVRER IRR TEPAAEGVG 

671 96BW16__26 MGGKWSK WPAVRER MRR . . TR VG 

672 96BW17A09 MGXKWSKRS . IVGWPNVRER IRR-.TNPLT ER EAERAAVGVG 

673 96BWM01_5 MGSKWSKSSI I . GWPAVRER IRK..TEPRK TEPAAEGVG 

674 96BWM03_2 MGGKWSKSS. IVGWPAVRER MRR . . TRPGA AE GVG 

675 98BWMC12_2 MGSKWSKSS. 1 1 GWPAVRER MR .... RTEP AAEGVG 

676 98BWMC13__4 MGGKWSKSS. IIGWPAVRER MRR TEPAAEGVG 

677 98BWMC14_a MGGKWSKSS. LVGWPDVRER IR....KPRP KP AAEGVG 

678 98BWM014_1 MGSKLSKSK. IVGWPAIRER LR RTEPAAEGVG 

679 98BWM018_d MGGKWSKSS. IVGWPAVRER IRQ . . TDPRE RI R QTEPAAEGVG 

680 98BWM036_a MGGKWSKSSI V . GWPAVRER IRR . . TEPRR AEPAAEGVG 

681 98BWM037_d • MGGKWSKSS. IVGWPEVRER LR. . . . RTAP AAEGVG 

682 99BW3 932__1 MGGKWSKRKI V.QWPTVRER LRR..TEP AEGVG 

683 99BW4642_4 MGGKWSKSS. IVGWPAVRER IRR.. TQPAA EG VG 

684 99BW4745_8 MGSKLSKSC. TAGWPTVRER IRQ. .AEP : AAEGVG 

685 99BW4754_7 MGGKWSKSS. IVGWANVRER MRR TEPAAVGVG 

686 99BWMC16_8 MGNKWSKS WPAVRER IRR . . TEPAV RV R RTEPAAEGVG 

687 A2_CD_97CD MGGKWSKRT. IVGWPEIRER MRR..TPPAA EG VR PTPPAAEGVG 

688 A2_CY__94CY MGGKWSKRS . IPGWPAIRER MRRTPPTAQR TE AVSPAAPGVG 

689 A2D 97KR MGGKWSKRS. LPGWPAIRER MRRTPPAAER TP PAA. AAEGVG 

690 A2G_CD_97C MGSKWSKSS. IVGWPAVRAR IR...QTPP AAEGVG 

691 A_BY_97BL0 XXGKWSKSS . IXXWPQVXER IRRAPAP AARXVG 

692 A_KE_Q23 MGGKWSKSS. IVGWPEIRER MRRAPP AAPGVG 

693 A_SE_SE659 MGGKWSKSS. IVGWPEIRER MRRAPS AAAPGVG 

694 A_SE_SE72 5 MGSKWSKSS. IVGWREVRER LRQTLAAARG VG 

695 A_SE_SE753 MGGRWSKSR. IVGWPEVRER IRRAPP AATGVG 

696 A_SE_SE853 MGGKWSKRS. KEGWSEVREK IRQT PPAAKGVG 

6 97 A_SE_SE8B9 MGGKWSKSS. IVGWPKVRER MARTPP AAKGVG 

698 A_SE_UGSE8 MGNKWSK GWPEVRER IRQARAPAHT PAPTAATGVG 

699 A_UG_92UG0 MGNKWSKSC . IVGWPEVRER IRQTPTAARE RTR QAPTAAKGVG 

7 00 A_UG_U4 55 MGGKWSKKS . RVEWPEVRKR MRETPA AAKGVG 

701 AC_IN_2130 MGGKWPKSS, WGWPEVRER IRRTPA AAPGVG 

702 AC_RW_92RW MGSKWSKCSP V. GWPAVRER LRQ . . TEP AAEGVG 

703 AC_SE_SE94 MGGKWSKSS. IIGWPQIRER IRRTPP AATGVG 

704 ACD_SE_SE8 MGGKWLKSSI V . GWPAVRER IRR . . TEP AAEGVG 

705 ACG_BE_VI1 MGGKWSKRS. KVEWPQVRER MRQ . . TPIAA EA EG . . .AAAEGVG 

706 AD SE SE69 MGGKWSKSS. IVGWPAVRER IKR..T.... DPAAEGVG 
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707 AD_SE_SE71 MGGKWSKSS . IVGWPEVRER MRRARAP SAAPGVG 

708 ADHK__NO_97 MGGKWSKSS. IVGWPAIRER MRR . . AEP AAEGVG 

709 ADK_CD_MAL MGGKWSKSS. IVGWPKIRER IRRTPPTETG VGAVSQD 

710 AG_BE_VI11 MGGKWSKSS. PVGWSRVRER MRR . . TPPAA EG AAAEGVG 

711 AG_NG_92NG IGGKWSKSS . IVGWPAVRER IR...QTP PAEGVG 

712 AGHU_GA__VI MGGEWSRSS . IVGWSTIRER MRRAEP AAAGVG 

713 AGU_CD_Z3 2 MGNKWSKG WPAVRER IRQ..TPPAP P AAEGVG 

714 AJ_BW_BW21 MGSNWSKS . S IIGWPQVRER MKR AP A P ....AAEGVG 

715 B_AU_VH MGGKGSKRI . RSEWPTVRER I IQ . . AEPAA AG VG 

716 B_CN_RL42 MGGKWSKHS . MFGWPSVRER MKR.. AEPAA DG VG 

717 B_DE_D31 MGGKWSKSS. WGWPAIRER MK RAEPAAEGVG 

718 B_DE__HAN MGGKWSK- . . CSGWPTVRER MKQAEP EPAADGVG 

719 B_FR_HXB2 MGGKWSKSS. VIGWPTVRER MR RAEPAADRVG 

72 0 B_GA_OYI MGGKWSKCS . MKGWPTIRER MKR..AELQP PE PAT^GVG 

721 B_GB__CAM1 MGGKWSKRS . LGGWSAVRER MQR . . AEP RAEPAAEGVG 

722 B__GB_GB8 MGGKLSKRS . MFGWSRVRDR MQQ . . AEP AAEGVG 

723 B_GB_MANC MGGKWSKSR. KIGWPTVRER MKQ..VDPAE EGR KK QAEPAAEGVG 

724 B_KR_WK MGGKWSKRS. VPGWNTIRKR MRR.. AEPAA EG VG 

725 B_NL_3202A MGGKWSKSS. WGWPAIRER MK RAEPAADGVG 

726 B__TW_TWCYS MGGKWSKRS. IPGWSNIRER IRQ..AEPA AADGVG 

72 7 B_US__BC MGGKWSKRM. EGGWHAVRER MR RAEPAADGVG 

72 8 B_US_DH12 3 MGGKLSKCG . GVGWSTVRER MRR . . AEPAA DR EP . AVGVG 

72 9 B_US_JRCSF MGGKWSKHS. VPGWSTVRER MRR..AEPAT DR VR QTEPAAVGVG 

73 0 B_US_MNCG MGGKWSKR. . VTGWPTVRER MRR. .AEP AELAADGVG 

731 B_US_P8 96 MGGKWSKRR. AEGWQTIRER MRRAEPA EPAADGVG 

732 B_US_RF MGGKWSKSK. MGGWPAVRER MQK. .AEPAA DG VG 

73 3 B_US_SF2 MGGKWSKRS. MGGWSAIRER MRR. .AEP RAEPAADGVG 

734 B_US_WEAU1 MGGIWSKRS . GSGWPAIRER MKR. .AEPAA EG VG 

73 5 B_US_WR27 MGGKWSKRS. VGGWPAIRER MX RAEPAAEGVG 

736 B_US_YU2 MGGKWSKRS. MAGWPTVRER MRR. .AEPAA ER MR RAEPAADGVG 

737 BF1_BR_93B MGSKWSKSS . IVGWPAIRER LRQ . . TP PAAEGVG 

73 8 C__BR_92BR0 MGNKWSKCST V.GRPAIRER MRR. . .AP AAEGVG 

73 9 C_BW_96BW0 MGGKWSKSS I V.GWPAVRER MRR. . TEP AAEGVG 

74 0 C_BW_96BW1 MGGKWSKRSK I . EWPTIRDR MRR..TEPAA EG V . .GAAAEGVG 

741 C_BW_96BW1 MGNKWSKG WPAVRDR IRR . . TEPAT EPAAEGVG 

742 C_BW_96BW1 MGGKWSKSS. IVGWPAVRER IRR TEPAAEGVG 

74 3 C_ET_ETH22 MGGTMSKCSP V.GWPAIRER IRR. .AAP AAEGVG 

744 C_IN__93IN1 MGGKWSKCS I V.GWPAIRER MRR. .AEP AAEGVG 

745 C_IN_93IN9 MGGKWSKCSI V.GWPDIRER MRR. . TQP AAEGVG 

74 6 C_IN_93IN9 MGGKWSKCSI V.GWPAVRER MRR .. TEP AAEGVG 

747 C_IN_94IN1 MGGKWSKCSI V.GWPEIRER MRR TQP AADGVG 

748 C_IN_95IN2 MGGKWSKCSI V.GWPDIRER MRR. .TEP AAEGVG 

74 9 CRF01_AE_C MGGKWSKN.R IVGWPQVRER IRR. . TPAAA EGVG 

750 CRF01_AE_C MGGKWSKSC . IVGWPQVRER IRQ . . TPVAE E R QTPAAAEGVG 

751 CRF01_AE_C MGNKWSKS WPQIRER IRQ..TPVAT EGVG 

752 CRF01_AE_T MGGKWSKS . S IVGWPQVREK IKQ.. TPPAA EGVG 

753 CRF01_AE_T MGGKWSKS . S IVGWPQVREK IKQ.. TPPAA EGVG 

754 CRF01_AE_T MGGKWSKS . S IVGWPQVRER IKQ.. TPPAA EGVG 

755 CRF01_AE_T MGAKWSKRG. . . . WPQVRER IRQ. .TPPAA EGVG 

756 CRF01_AE_T MGSKWSKS . S IVGWPQVREK IKQ..TPPAT EGVG 

757 CRF01_AE_T MGNKWSKS WPRVRER IKQ.. TPPAA EGVG 

758 CRF02_AG_F MGGKWSKSS. IVGWPKVRER IR..,QTPP AATGVG 

759 CRF02_AG__F MGGKWSKSS. LVGWPKVRER II...QTPP AATGVG 

760 CRF02_AG_G MGGKWSKSS . IVGWPQVRER IR . . . QTPT AAKGVG 

761 CRF 0 2_AG_N MGGKWSKSS . I VGWPKVMKR MR . . . QTPT T^TGVG 

762 CRF02_AG_S MGGKWSKSS. IVGWPQIRDR IR...QTPP AARGVG 

763 CRF02_AG_S MGGKWSKSS. LVGWPQVRER IRRTQPTPS AAIGVG 

764 CRF03_AB_R MGGKWSKSS. IVGWPQVRER IRRAPAP AARGVG 

765 CRF03_AB_R MGGKWSKSS. IVGWPQIRER IRRAPAP AARGVG 

766 CRF04_cpx_ MGGKWSKSS. IVGWPEIRER MRR..ARAEP ERMR....RA QAEPAAAGVG 

767 CRF04_cpx_ MGGKWSKSS. LVGWPAIRER MRR..ARAEP 7VA QAEPAAAGVG 
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768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 



CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI 
D_CD_NDK 
D_UG_94UG1 
F1_BE_VI85 
F1_BR__93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H__BE_VI991 
H_BE_VI9 97 
H_CF_90CF0 
J_SE_SE702 
J_SE_SE788 
K_CD_EQTB1 
K_CM_MP5 3 5 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM__MVP51 
0_SN_MP12 9 
O_SN_MP13 0 
U CD 83C 



MGNKWSKS . . 
MGGKWSKSS . 
MGGKWSKNR. 
MGNKWSK. . . 
MGSKWSKS.S 
MGGKWSKS . S 
MGGKWSKS . S 
MGGKWSKS. S 
MGGNWSKS.S 
MGGKWSKSS . 
MGGKWSKSS . 
MGGKWSKSS . 
MGGKWSKSS . 
MGGKWSKSS . 
MGGKWSKSS . 
MGGKWSKSS . 
MGGKWSKSS . 
MGGKWSKSS . 
MGGKWSK. . . 
MGNKWSKRK. 
MGGKWSKSS . 
MGGKWSKSS . 
MGGKWSKGC. 
MGGKWSKSS. 
MGGKWSKSR . 
MGNKWSKS . . 
MGNKWSKS . . 
MGGKWSKS . S 
MGGKWSKS . S 
MGKIWSKSS . 
MGNALRKGK. 
MGNAWSKSK. 
MGNVLGKDI . 
MGNVLGKDK. 
MGNKWSKQ . . 



. . .WPAVRER 
WGWPAIREK 
IVGWPAIRER 
. . GWSQVRER 
IVGWPQVRER 
LVGWPQVRER 
IVGWPKVRER 
IVGWPEIRER 
IVGWPEIRER 
IVGWPAIRER 
IVGWPAIRER 
LVGWPAIRER 
IVGWPAVRER 
IVGWPAVGER 
IVGWPAIRER 
IVGWPAIRER 
IVGWPAVRER 
IVGWPAIRER 
. . GWPSVRER 
VAGWPEVRER 
IVGWPQIRER 
IVGWPEVRER 
ISGWPAVRER 
IVGWPAVRER 
MGGWSTIRER 
. . .WPQVRDR 
. . .WPQVRER 
IVGWSTVRER 
IVGWPAIRER 
LVGWPEIRER 
FEGWAAVRER 
FAGWSEVRDR 
FKGWSAVRER 
FKGWSAVRER 
. . .WPAIRER 



MRR. .ARAEP A RAEPAAVGVG 

MRR . . TP PAAEGVG 

MRR . . TPPAA GAAAEGVG 

MRR . . TP PTE R AAEGVG 

IRQ. .TPPTE G AAKGVG 

IRQ. .TPPTE G AAEGVG 

MRQ . . TPPAA E R QTPPAAEGVG 

LRR T PPAAAADGVG 

LRR T PPTAAAEGVG 

IRK. .TDPRE RR RPEPAADGVG 

IRR. .T NPAADGVG 

IRK. .T DPAADGVG 

MRR. .T EPAAEGVG 

MRQ. .TP TTU^GVG 

MRR . . TPPT PPAAEGVG 

MRR . . PP PAAAEGVG 

MRR . . TP PAAEGVG 

IRR . . TP VAAEGVG 

IRR . . TPPAA P AADGVG 

LR. . .QHPA AAEGVG 

IR . . . QTPV AAEGVG 

IR . . . NTPT AAEGVG 

IRQ. .TEP AAEGVG 

IRR . . AQP AADGVG 

MRR. .AEP VAEGVG 



MRR. .A. .AP A P 

MRR AP A P 

MR 

MRR. .ARPAA DR V 

MRRQTQEP 

MRRTRTF P 

MRRSSS D 

MRGTS P 

MRKTS P 

MRR. .ARPAA E P 



. . . .AADGVG 
. . . .AADGVG 
KTPPAADGVG 
GTQPAADGVG 
.AVEPAVGAG 
ESEPCAPGVG 
PQQPCAPGVG 
DPEPCAPGVG 
EPEPCAPGVG 
. . . .AADGVG 



00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW185 9_5 
00BW1880_2 
00BW1921_1 
00BW2 03 6__1 
00BW2 063_6 
00BW2 087_2 
00BW2127_2 
00BW2128_3 
00BW2276_7 
00BW3 819_3 
00BW3842__8 
00BW3871_3 
00BW3876 9 



51 

AASQDLDRHG 
AASQDLDKYG 
EASQDLDKHG 
AASQDLDKYG 
PASQDLGRHG 
AASQDLAKHG 
AASQDLDKYG 
AASQDLDKYG 
AASRDLDKHG 
AASQDLDKYG 
AASQDLDRHG 
AASRDLARHG 



AASRDLDKYG 
AASQDLDKHG 
AASQDLDKHG 
AASQDLDKHG 
AASQDLDKHG 
AASQDLDKYG 
AASRDLDRHG 
TASQDLAKHG 
AASRDLDKHG 
AASQDLDKHG 
AASQDLDRHG 



AITSSNTPTT 
ALTSSNTANT 
ALTTSNTAAN 
ALTANNTPAN 
ALTTSNTAHN 
ALTSSNTAHN 
ALTSSNTPTT 
ALTTSNTDTN 
ALTSSNTPAT 
ALTTSNTATN 
ALTSSNTATN 
ALTSSNTATT 

AAT 

ALTSSNTVTT 
ALTSNNTSST 
ALTSSNTANN 
ALTPSNTAGN 
ALTSSNTATN 
ALTSSNTDTN 
ALTSSNTPTN 
ALTSSNTPAN 
ALTSSNTAEN 
ALTSSNTAQN 
ALTSSNTGAT 



NAACAWLEAQ 

NAACAWLEAQ' 

NADCAWLQAH 

NADCARLQAQ 

NADCAWLEAQ 

NADCAWLEAQ 

NAACAWLEAQ 

NADCAWLKAQ 

NADCAWLEAQ 

NADCAWLEAQ 

NADCAWLEAQ 

NAACAWLEAQ 

NDACARLKEQ 

NAACAWLEAQ 

NDACAWLEAQ 

NADCAWLEAQ 

NSTCAWLQAQ 

NADCAWLQAQ 

NAACAWLRAQ 

NADCAWLQAQ 

NAACAWLQAQ 

NADCAWLEAQ 

NAACAWLEAQ 

NSDVAWLEAQ 



EEDE. 
EKEE, 
EEEG, 
EEDN, 
EEEG. 
EEEE I 
EEAE. 
EEEG. 
EEEE. 
BEAD. 
EEGE. 
EEAD. 
EEEG. 
EKEG. 
EEAD. 
EEEE . 
EEEE . 
EEES . 
EEEE . 
EEEE . 
EEEE . 
EETE . 
EEAE, 
EEEG 



. .VGF 
E.VGF 
.EVGF 
.EVGF 
G. VGF 
. .VGF 
E.VGF 
E.VGF 
E.VGF 
.DVGF 
.EVGF 
.EVGS 
E.VGF 
.GVGF 
.DVGF 
. .VGF 
.EVGF 
EGVGF 
E.VGF 
EEVGF 

D. VGF 
.EVGF 
GEVGF 

E. VGF 



100 

PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPVRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPVRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVKPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 

PVX TS 

PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLGP 
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00BW3886_8 
00BW3891_6 
O0BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM03 6__a 
98BWM037_d 
99BW3932_1 
99BW4 642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A__KE_Q23 
A__SE_SE659 
A_SE_SE725 
A_SE_SE7 53 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U455 
AC_IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_iyiAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW2 1 
B_AU_VH 
B_CN__RL4 2 
B_DE_D31 
B_DE_HAN 
B_FR_HXB2 
B GA OYI 



AASQDLDKHG 
AASQDLDKYG 
AASQDLDKHG 
AASQDLDKHG 
AASQDLDKYG 
TASRDLDKYG 
AASQDLDKYG 
APSQDLDKHG 
AASQDLDKHG 
SASKDLEKHG 
AASQDLDKYG 
AEYQDLDKDR 
AASQDLDKHG 
AVSQDLDQHG 
AASQDLDKYG 
AASQDLDKYG 
AASQDLDKHG 
AASQDLDKYG 
AASQDLDKHG 
AASRDLERHG 
AASQDLDKHG 
AASQDLAKHG 
AASQDLANHG 
AASQDLDRHG 
AASKDLDKHG 
AASQDLDKYG 
AASKDLEKHG 
AVSQDLARHG 
AVSQDLATHG 
AVSQDLATRG 
AVSQDLARHG 
PVSQDXDKHG 
AVSQDLDKHG 
AVSQDLAKHG 
AVSQDLEKYG 
AVSQDLDKYG 
AVSQDLDRHG 
AVSQDLDKHG 
AVSQDLEKHG 
AVSQDLDKHG 
AVSQDLDKYG 
AVSQDLDKHG 
AASQDLDKYG 
AVSQDLDKHG 
AASQDLDKYG 
AVSQDLARHG 
AASRDLGKHG 
AVSQDLDKHG 
AASRDLDRRG 
AVSQDLDKCG 
AVSRDLAKHG 
AAPQDLARHG 
AVSQDLDKRG 
AASQDLAKHG 
AVSRDLDKHG 
AASRDLEKHG 
AVSRDLEKHG 
AVSRDLEKHG 
AASRDLKKHG 
AASRDLEKHG 
AASRDLEKHG 



ALTSSNTPAN 

ALTSSNTADT 

ALTSSNTAAT 

ALTNSNTAAT 

ALTTSNTDPN 

ALTTNNTPTN 

ALTSSNTSTN 

ALTSSNTPAN 

ALTSSNTAAN 

ALTTSNTAAN 

AFTSSNTASN 

ALTSSNTDTN 

ALTSSNTPAN 

AITSSNTATN 

ALTSSNTASN 

AMTTSNTAHN 

ALTSSNTATT 

ALTSSNTATN 

ALTTSNTASN 

AITTSNTAAN 

ALTTSNTASN 

AITSSNTATT 

ALTTSNTATN 

AITSSNTAAT 

ALTSSNTAGT 

ALTSSNTAAT 

ALTTSNTVHN 

AVTSSNTAAN 

AVTSSNTAAT 

AVTINNTAAT 

AITSSNTAAN 

AVTSSNTAAN 

AVTSKNINH. 

AVTSSNINN. 

AVTSSNVNH. 

AITSSNINH. 

AITSSNINH. 

AVTSSNINH. 

AITSSNINH . 

AVTSSNVNH. 

AVTSSNTSST 

AVTSSNVNH. 

ALTSSNTPSN 

AITSSNINH. 

ALTSSNTVTN 

AVTSRNTSAT 

AITSSNTAQT 

AITSSNINH. 

AIXINNLPSN 

AAASSSPAAN 

AITSSNTVAT 

AITSSNTAQT 

AITTNNTVKT 

AISSSNTATN 

AITSSNTPTT 

AITSSN. . IN 

AITSSNTAAT 

AITSSNTPAT 

AITSSNTATN 

AITSSNTAAT 

AITSSNTAAT 



NADCAWLETQ 
NADCAWLQAQ 
NADCAWLEAQ 
NKDCAWLEAQ 
NAACAWLRAQ 
NAACAWLEPQ 
NADCAWLEAQ 
NADVAWLEPQ 
NADCAWLEAQ 
NPHCAWLEAQ 
NADCAWLEAQ 
NAAC AQ . . . Q 
NADCAWLQAQ 
.ADCACLEAQ 
NADCAWLEAQ 
NGDCAWLQAQ 
NADCAWLEAQ 
NAACAWLEAQ 
NAACAWLQAQ 
NPACAWLEAQ 
NADCAWLEAQ 
NADCAWLEAQ 
NADCAWLQAQ 
NADCAWLEAQ 
NADCAWLQAQ 
NADCARLEAQ 
NPDCAWLEAQ 
NPDCAWLEAQ 
NPDCAWVEAQ 
NADSAWLEAQ 
NPDCAWLEAQ 
NADCAXLEAQ 
. PSYAWLEAQ 
. PSCVWLEAQ 
. PSCAWLEAQ 
. PSCVWLEAQ 
. PSCTWLEAQ 
. PSCAWVEAQ 
. PSCTWLEAQ 
. PSCVWLEAQ 
NASCAWLEAQ 
. PSCVWLDAQ 
NADCAWLAAQ 
. PSNTWLAAQ 
NPDCAWLEAQ 
NADCAWLEAQ 
NPDCAWLEAQ 
. PSCVWLEAQ 
NSDSAWLEAQ 
NASCEPPEEE 
NADCAWLEAQ 
NPDCAWLEAQ 
NADCAWLEAQ 
NPDCAWLEAQ 
NADCAWLEAQ 
NADCVWLQAQ 
NAACAWLEAQ 
NAACAWLEAQ 
NAACAWLEAQ 
NAACAWLEAQ 
NADCAWLEAQ 



BEAD . . EVGF 
EEEG . E . VGF 
EEDG . . DVGF 
EEEG . E . VGF 
EEEG . E . VGF 
KEEE . E . VGF 
EEEG. .DVGF 
EEEG. .AVGF 
EEEE . . . VGF 
EEEE . E . VGF 
BEAD. .EVGF 
EEEE . E . VGF 
EEDE. .EVGF 
EEEA.E.LGF 
EEAN. .EVGF 
EEEE. .EVGF 
AEAE . . KVGF 
EEAG. .EVGF 
EEDN.GDVGF 
EEDG. D. VGF 
EEEE . E . VGF 
EEGE. .EVGF 
EEEE. . .VGF 
BEAD. .EVGF 
EEEG. E. VGF 
EETE. .EVGF 
EEEE. E. VGF 
EEE . . . EVGF 
EEES . . EVGF 
EEEE . . EVGF 
QEDS . . EVGF 
X . . . EXEVGF 
E . . . DEDVGF 
E . . . EEEVGF 
E . . . EEEVGF 
E . . . DEGVGF 
E . . . DEEVGF 
E . . . EEEVGF 
AQE . DEEVGF 
E . . . EEEVGF 
E . . . EGDVGF 
E . . . EEEVGF 
BEEN . E . VGF 
E . E . EEEVGF 
KEEE . E . VGF 
EDE . . . EVGF 
BED . . GEVGF 
E . . . DEDVGF 
EE . . . EEVGF 

EE VGF 

KEG. .EEVGF 
QENS . . EVGF 
EDE . . . EVGF 
EESE. .EVGF 
TEAE . DEVGF 
EEE . . . EVGF 
EEE. . .EVGF 
EEE . . . EVGF 
EEE. . .EEGF 
EEE . . . EVGF 
EDE . . . EVGF 



PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PLRPQVPLKP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQMPLKP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVKPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVKPQVPVRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQX . . . P 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRA 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPHVPLRP 
PVRPQVPLRP 
PVKPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVRQQVPLRP 
PVRPQLPLRP 
PVRPQVPLRP 
PVKPQVPLRP 
PVRPQVPLRP 
PVRPQVPLRP 
PVKPQVPLRP 
PVRPQVPLRP 
PVTPQVPLRP 
PVRPQVPLRP 



246 



B_GB_CAM1 
B_GB_GB8 

B_GB__MANC 
B_KR_WK 
B_NL_3202A 
B_TW_TWCYS 
B_US_BC 
B_US__DH12 3 
B_US_JRCSF 

B_US_MNCG 

B_US_P896 
B_US_RF 
B_US_SF2 
B_US_WEAU1 

B_US_WR27 
B_US_YU2 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01__AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01___AE__T 
CRF01_AE_T 
CRF01__AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG__S 
CRF02__AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04^cpx_ 
CRF05_DF_B 
CRF0 5_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF0 6_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELiI 
D_CD_NDK 
D_UG_94UG1 
Fl BE VI85 



AVSRDLEKHG 
AVSRDLEKHG 
AVSRDLEKHG 
AASRDLEQRG 
AVSRDLEKHG 
AVSRDLEKHG 
AVSRDLEKHG 
AASRDLGKHG 
AVSRDLEKHG 
AASRDLEKHG 
AVSRDLARHG 
AASRDLEKHG 
AVSRDLEKHG 
AVSRDLAKHG 
AVSRDLEKHG 
AVSRDLERHG 
AVSQDLERRG 
PASQDSDKYG 
TASQDLDKHG 
AASQDLDKHG 
SASKDLEKHG 
AASQDLDKYG 
AASRDLDKYG 
AASQDLDKHG 
AASQDLDKYG 
AASQDLDKYG 
AASQDLDKYG 
AASQDLDRYG 
AASQDLDKHG 
AVSQDLDKHG 
AVSQDLDKHG 
TVSQDLDKHG 
AVSQDLDKHG 
AVSQDLDKHG 
AVSRDLDKHG 
AVSQDLDKHG 
AVSQDLDKHG 
AASQDLDRHG 
AASQDLDRHG 
AASQDLDKYG 
AASQDLDRHG 
AASQDLDRHG 
AVSQDLDRHG 
PVSQDLDKYG 
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TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 



VE . PSEVEEA 
VS . PAEVEEA 
MD . PAEVEEA 
VD . PAEVEEA 
VD . PDEVEKA 
VD . PDEVEKD 
VD . PDEVEQA 
VD . PDEVKKD 
VE . PEEVEKA 
VD . PDEVEKA 
VD . PDEVEKA 
VD . EDEVEEA 
VD . PAEVEEA 
VD . PREVEEA 
VD . PREVEEA 
VN . PDEVEEA 
VD . PREVEEA 
MD . PTEVEEA 
VD . PKEVEED 
VD . PDEVEKA 
VD . PQEVEKA 
MS . PEEVEEA 
MD . PAGIEKA 
MD.PAEIEEA 
VD . PKEVEEA 
VD . PREVEEA 
VD . PKEVEEA 
VE . PDQVEKA 
VD . PEQVEEA 
VK . PEQVEEA 
VE . PDEEENS 
VE . PDKIEEA 
MD . PDQVEEA 
VE . PEQVEEA 
VE . PEEVEKA 
VD . PEQVEEA 
VE . PEKVEEA 
VE . QEKIEEA 
VE . PEQVEKA 
VD.PEKIEEA 
VD . PEKVEAA 
VD . PEKVEEA 
VE . PEKIEEA 
VE . PDEGENN 
VE . PDKVEEA 
VE . PEKVEEA 
VE . PEKVEEA 
LE . PDQVEEA 
VE . PEKIEEA 
VD . PEEVEKA 
VD . PREVEEA 
VD . PKEVEEA 
VD . PGEVEEA 
VD . PGEVEEA 
VD . PREVEEN 
VD. PSEVEEI 
VD . PREVEEA 
VD . PREVEEA 
VD . PREVEEA 
VD . PREVEEA 
VD . PREVEEA 



TQGENNSLLH 
TEGETNSLLH 
NKEENSSLLH 
TXGENNSLLH 
TEGENNSLLH 
TEGENNSLLH 
NEGENNSLLH 
TEGENNSLLH 
NEGENNSLLH 
TEGENNSLLH 
TEGENNSLLH 
TGGENNSLLH 
TGGENNSLLH 
TGGEDNCLLH 
NEGEDNCLLH 
TKGENNSLLH 
NEGENNCLLH 
NEGENNCLLH 
IG . ENSSLLH 
TEGETNTLLH 
NDGENNCLLH 
NEGENNCLLH 
NEGENNSLLH 
NKGENNSLLH 
TEGENNCLLH 
NTGENNCLLH 
NEGENNCLLH 
NEGENISLLH 
NEGENNCLLH 
NEGENNSLLH 

SLLH 

NKGENTSLLH 
NEGENNSLLH 
NKRENASLLH 
NEGENNCLLH 
NEGENNSLLH 
TVGKNNCLLH 
NEGENNSLLH 
NEGENXCLLH 
NEGENNSLLH 
NEGENNCLLH 
NEGENNCLLH 
NKGENNCLLH 
RE . . DNSLLH 
TEGENNSLLH 
NEGENNSLLH 
NEGENNSLLH 
NKGENNCLLH 
NAGENNCLLH 
NEGENNCLLH 
NTGENNSLLH 
NEGENNRLLH 
NEGEN . CLLH 
NGGEDNCLLH 
NQGENHCLLH 
NEGENNCLLH 
NEGEDNCLLH 
NEGEDNCLLH 
NEGENNCLLH 
NEGEDNCLLH 
NKGEDNCLLH 



PICQHGVDDP 
PICQHGIEDP 
PICQHGMEDD 
PICQHGMDDE 
PICQHGMDDE 
PICQHGMDDE 
PMCQHGMDDE 
PMCQHGMDDE 
PICQHGMDDE 
PICQHGMDDE 
PMCQHGMDDE 
PICQHGMDDE 
PICQHGVDDE 
PVCQHGMEDE 
PLSQHGMEDE 
PMCQHGMDDK 
PMSQHGIEDE 
PISQHGMEDE 
PMHQHGMEDT 
PICQHGMDDE 
PMCQHGMEDE 
PISQHGMEDA 
PICQHGMGDT 
PICQHGLEDA 
PICQQGMDDG 
PMSQHGMDDD 
PLCQHGMEDE 
PMSLHGMEDK 
PMSQHGADDP 
PMSLHGMDDP 
PASLHGTEDT 
PVSLHGMDDP 
PISLHGMDDP 
PMSQHGMDDP 
PMSQHGIEDP 
PMSLHGMDDP 
PMNLHGMDDP 
PMSQHGMDDP 
PMSQHGMDDP 
PMSQHGMDDP 
PISLHGMEDP 
PMSQHGMDDP 
PMSQH.MDDP 
PANQHGVEDS 
PICLHGMDDP 
PMSLHGMEDA 
PMSLHGMDDH 
PMSQHGMDDP 
PMSQHGMDDP 
PMSQHGMEDE 
PMSLHGMEDS 
PMSLHGMEDA 
PIAQHGMEDE 
PMSQHGIEDA 
PMSQHGMDNP 
PASLHGMEDE 
PVCQHGMEDE 
PVCQHGMDDE 
PVCQHGMEDE 
PVCQHGMEDD 
PVCQHGMEDD 
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CRF01_AE__C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF0 6_cpx_ 
CRF06__cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI 
D_CD_NDK 
D_UG_94UG1 
F1_BE__VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE__DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE7 02 
J_SE_SE7 8 8 
K_CD_EQTB1 
K_CM_MP53 5 
N_CM_YBF30 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_MP12 9 
O_SN_MP13 0 
U CD 83C 



TPGPGIRYPL 
TPGPGVRYPL 
TPGPGTRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRFPL 
TPGPGIRFPL 
TPGPGVRLPL 
TPGPGTRYPL 
TPGPGTRYPL 
TPGPGTRFPL 
TPGPGTRFPL 
TPGPGTRFPL 
TPGPGIRYPL 
. . . PGIRFPL 
TPGPGIRFPL 
TPGPGERFPL 
TPGPGERFPL 
TPGPGTRFPL 
TPGPGIRYPL 
TPGPGTRYPL 
TPGPGTRFPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGVRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGVRYPL 
TPGPGIRFPL 
TPGPGPRFPL 
TPGPGIRYPL 
TPGPGTRVPL 
TPGPGTRLPL 
TPGPGTRFPL 
TPGPGERYPL 
TPGPGEGYPL 
TPGPGERFPL 
TPGPGTXYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPV 
TPGPGTRFPL 
TPGPGPRFPL 
TPGPGPRFPL 
TPGPGTRFPL 
TPGPGIRYPL 



CFGWCYKLVP 
CFGWCFKLVP 
CFGWCYKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
TFGWCFNLEP 
TFGWCFKLEP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
TLGWCFKLVP 
TFGWCFKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCFKLVP 
CFGWCYKLVP 
CFGWCYKLVP 
TFGWCFELVP 
TFGWCYELVP 
TFGWCFQLVP 
TFGWCFELVP 
TLGWCFKLVP 
TMGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
CFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLIP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCFKLVP 
TFGWLFKLVP 
TFGWLFKLVP 
TFGWLFKLVP 
TFGWLFKLVP 
TFGWPFKLVP 



VD . PKEVEED 
VD . PREVEED 
VD . PREVEED 
VD . PREVEED 
VD . PREVEED 
VD . PREVEED 
VD . PREVEED 
VD . QREVEED 
VD . PREVEED 
ID.PAEIEEA 
MD . PAEVEEA 
MD . PKAVEEA 
MD . PAEVEEA 
MD.PADIEKD 
MD . PAEVEEA 
VD . PAEVEEA 
VD . PDEVEEA 
VD . PQEVEEA 
VD . PQEVEEA 
VD.PQEVEEI 
VN . PEEVEKA 
VD . PEEVEKA 
VD . PEEVEEL 
VD . PREVEEE 
VD . PREVEED 
VD . PKEVEEE 
VD . PREVEEA 
VD . PREVEEA 
VD . PEWEKA 
VD . PQEVEED 
VD . PQEVEEA 
ME . PKEVEEN 
VD . PEEVEKA 
VD . PEEVEKA 
VE . PEEVEKA 
VD . PDEVEKA 
VD . PEEVEKA 
MD . PQEVEEA 
ME . PSEVEEA 
MD.PAEIEEA 
MD . PAEVEEA 
VD . PQDVEKA 
VD . PQEVERA 
VN , PQEVEQA 
VD . PSEVEEA 
VD. PSEVEEA 
VD . PREVEEA 
VD . PAEVEET 
LS.AEEVEEA 
VSEEET^RLG 
VSAEEAERLG 
VSEAEAEELG 
VSEAEAEELG 
VD . PKEVEEA 



NKDESNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKEENNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKGENNSLLH 
NKEENNSLLH 
NKGENNSLLH 
TEGENNSLLH 
NEGENNSLLH 
TEGENNSLLH 
NQGENNSLLH 
TEGENNSLLH 
TEGENNSLLH 
TEGENTCLLH 
NEGENNCLLH 
TAGEDNCLLH 
NEGEDNCLLH 
NEGENKCLLH 
TKGENNCLLH 
TKGENNSLLH 
TKGENNCLLH 
TKGENXSLLH 
NEGENNCLLH 
NEGENNCLLH 
TEGEDNCLLH 
TEGETNSLLH 
TEREDNCLLH 
TEGEDNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NVGENNSLLH 
NKGENNSLLH 
NKGENISLLH 
NKGENNSLLH 
NEGENNSLLH 
NEGENNCLLY 
NEGENNSLLH 
NEGENNCLLH 
NEGENNCLLH 
TEGENNCLLH 
TEGEDNCLLH 
NEGDNNALLH 
NTCERANLLH 
NTNEDASLLH 
NKCERASLLH 
NKCDRAKLLH 
NEGENNCLLH 



PMSQHGVDDE 
PMSQHGIDDD 
PMSQHGIEDE 
PLSQHGIEDE 
PMSQHGIDDE 
PMSQHGIEDE 
PMSQHGMGDG 
PMSQHGIEDE 
PMSQHGIEDE 
PICQHGMEDE 
PICQHGMEDE 
PICQHGIEDE 
PICQHGMEDD 
PICQHGMEDE 
PICQHGMEDE 
PICQHGMDDE 
PICQHGMDDE 
PISQHGMEDE 
PISQHGMEDE 
PISQHGMEDE 
PMSLHGMEDD 
PMHQHGMDDE 
PICQHGAEDE 
PMCQHGAEDE 
PMSQHGMEDE 
PMCQHGVDDP 
PMSQHGMDDE 
PMSQHGIEDE 
PICQHGMEDE 
PICQHGMEDP 
PMCQQGMEDP 
PINQHGMEDP 
PMSQHGMEDE 
PMSQHGMEDE 
PMSQHGMEDE 
PMSQHGMDDE 
PMSLHGMEDD 
PICQHGIDDT 
PICQHGMEDE 
PICQHGMEDE 
PICQHGMEDE 
PMCQHGIEDP 
PICQHGMEDE 
PMSLHGMEDD 
PACQHGIEDE 
PICQHGIEDE 
PVNQHGMEDE 
PINQHGMEDE 
PICQHGADDD 
PACAHGFEDT 
PACNHGAEDA 
PACNHGFEDN 
PVCNHGFEDP 
PICQHGMDDE 



201 232 

00BW0762_1 HREVLMWKFD SSLARRHVAR E . LHPEYYKD C. 

00BW0768_2 EREVLRWKFD SSLARRHMAR E . LHPEYYKD C. 

00BW0874_2 DREVLKWQFD SSLVRRHMAR E . LHPEYYKD C. 

0 0BW14 71_2 DREVLKWVFD SSLARRHMAR E . LHPEYYKD C. 

00BW1616 2 DREVLRWKFD SSLARRHLAR E . LHPEYYKD C. 
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00BW1686_8 
00BW1759__3 
0OBW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
OOBWl 859^5 
00BW1880_2 
00BW1921_1 
00BW2 036_1 
00BW2 063_6 
00BW2087_2 
00BW2127_2 
00BW2128_3 
00BW227 6_7 
00BW3 819__3 
00BW3842_8 
00BW3 871_3 
00BW3 8 76_9 
0 0BW3 886_8 
00BW3 891_6 
00BW3970_2 
0 0BW5 031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_2 6 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM03 6_a 
98BWM03 7_d 
99BW3 932_1 
99BW4 642_4 
99BW474 5_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23 
A_SE_SE65 9 
A_SE_SE725 
A_SE_SE7 5 3 
A_SE_SE853 
A__SE_SE8 8 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55 
AC IN 2130 



DREVLMWKFD 
HGEVLMWKFD 
HGEVLKWKFD 
DKEVLQWKFD 
DREVLMWKFD 
HGEVLEWKFD 
EREVLRWKFD 
HKEVLRWKFD 
DREVLMWKFD 
HKEVLTWKFD 
HREVLQWKFD 
DREVLKWVFD 
EREVLQWKFD 
HGEVLMWKFD 
EREVLKWKFD 
EGEVLQWKFD 
DREVPMWKFD 
DREVLMWKFD 
DREVLRWKFD 
EREVLKWKFD 
DREVLRWKFD 
DREVLKWQFD 
DREVLRWKFD 
HREVLKWKFD 
DREVLRWKFD 
HGEVLKWKFD 
EREVLTWKFD 
HKEVLKWKFD 
DREVLKWKFD 
DKEVLMWKFD 
ERGVLKWKFD 
DREVLKWVFD 
HREVLKWKFD 
HGEVLMWKFD 
EREVLKWQFD 
GKEVLIWKFD 
DREVLMWKFD 
EKEVLKWVFD 
DREVLRWKFD 
DREVLKWEFD 
DREVLKWQFD 
DREVLKWKFD 
DREVLIWKYD 
DREVLRWKFD 
HKEVLKWKFD 
DREVLKWQFD 
EREVLKWKFD 
EREVLRWEFD 
EREVLKWVFD 
DKQVLGWRFD 
EKEVLMWKFD 
EREVLKWKFD 
EKEVLKWKFD 
EKETLRWRFD 
EREVLKWKFD 
ERETLMWKFD 
ERETLMWKFD 
ERETLMWKFD 
EKETLRWKFD 
EKEVLMWKFD 
YGEVLQWKFD 



SHLAYRHMAR 
SALARRHMAR 
SSLARRHLAR 
SSLARRHMAR 
SHLARRHTAR 
SMLARRHMAR 
SQLARRHMAR 
SSLARRHLAR 
SQLAHRHLAR 
SHLARRHMAR 
SQLARRHIAR 
SSLARRHLAR 
SLLSRRHLAR 
SHLAYRHMAR 
SSLARRHMAR 
SLLAYRHMAR 
SLLAHRHMAR 
SHLVHRHMAR 
S . LARRHIAR 
SQLAYRHMAR 
SHLARRHMAR 
ISLARRHMAR 
SELARRHIAR 
SQLARRHMAR 
SSLAHRHMAR 
SQLARRHMAR 
SHLVHRPMAR 
SQLARRHLAR 
SSLARRHLTR 
SHLARRHMAR 
SHLARRHMAR 
SHLARRHMAR 
SSLARRHMAR 
SQLARRHMAR 
SSLARRHMAR 
SHLARRHMAR 
SQLARRHIAR 
SSLARRHVAR 
SSLARRHMAR 
IRLAHTHMAR 
SSLAHRHVAR 
SMLARRHMAR 
SQLARRHMAR 
SHLARRHMAR 
SHLARRHMAR 
SSLARRHMAR 
SRLALRHLAR 
RSLARRHRAR 
SHLALVHKAR 
SSLARRHIAR 
SRLALKHRAR 
SRLALKHRAR 
SRLALKHLAC 
SRLALRHRAQ 
SRLALKHRAQ 
SKLALKHRAH 
SRLALTHRAR 
PHLAFKHRAF 
SSLARVHKAR 
STLALKHRAY 
SHLAYKHQAR 



E.LHPEYYKD C 
E.LHPEYYKD C 
E.KHPEFYKD C 
E.LHPEYYKD C 
E.LHPEFYKD CI 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.KHPEWYKD C 
E.LHPEYYKD C 
E.RHPEYYKD C 
E.KHPEFYKD C 
IXIHAEYYKD C 
E.KHPEFYKD C 
E.LHPEYYKA C 
E.QHPEYYKD C 
E.LHPGYYKD C 
E.LHPEYYKG C 
E.LHPEYYKN C 
E.IHPEYYKD C 
E.LHPEWYKD C 
E.LHPEWYKD . 
E.RHPEFYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LYPEYYKD C 
E.IHPEYYKD C 
E.LHPEFYKD C 
E.KHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKN C 
E.LHPEFYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEFYKD C 
E.IHPEYYKD C 
E.LHPEFYKD C 
E.LHPEYYKD C 
Q.LHPEFYKN C 
E.LHPEYYKD C 
E.LHPEFYKD C 
E.LHPDYYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.LHPEYYKD C 
E.QHPEFYKD C 
E.LHPEYYKD C 
E.LHPEFYKD C 
E.KHPEYYKD C 
E.LHPEFYKD C 
E.LHPEWYKD C 
E.KHPEFYKD C 
E.MHPEFYKD C 
E.LHPEFYKD C 
E.LHPEYFKN C 
E.LHPEFYKD C 
E . LHPEYYKN . 
E.LHPEFYKD C 
E . LHPEFYKD . 
E.RHPEFYKD C 
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AC_RW_92RW 
AC__SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE__SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW__BW21 
B_AU_VH 

B_CN_RL42 
B_DE_D31 
B_DE_HAN 

B_FR_HXB2 
B_GA_OYI 

B_GB_CAM1 
B_GB_GB8 

B_GB_MANC 
B_KR_WK 
B_NL_32 02A 
B_TW_TWCYS 
B_US__BC 
B_US_DH123 
B_US_JRCSF 

B_US_MNCG 

B_US_P896 
B_US_RF 
B_US_SF2 
B_US_WEAU1 

B_US_WR2 7 
B_US_YU2 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG__F 
CRF02_AG_G 
CRF02_AG_N 
CRF02 AG S 



DREVLKWKFD 
ERETLVWRFD 
DKEVLRWKFD 
DREVLVWRFD 
EREVLMWRFN 
EKEVLKWQFD 
EXEVLMWRFD 
EREVLKWKFD 
EREVLVWKFD 
DREVLVWRFD 
EREVLMWKFD 
EREVLMWKFD 
DREVLMWKFD 
EKEVLMWKFD 
EREVLMWKFD 
EREVLVWRFD 
EREVLKWKFD 
EREVLEWRFD 
EKEVLVWKFD 
EKEVLMWKFD 
EKEVLVWKFN 
EKEVLVWKFD 
EGEVLVWRFD 
EREVLEWRFD 
EKEVLVWRFD 
EREVLEWRFD 
EKEVLLWKFD 
EKEVLVWKFD 
EREVLVWKSD 
ERQVLVWRFD 
EKEVLVWKFD 
EKEVLVWRFD 
EKEVLMWKFD 
EKEVLVWKFD 
EREGLEWRFD 
DREILQWRFD 
HREVLQWKFD 
DGEVLRWKFD 
HKEVLKWKFD 
DREVLKWKFD 
DKEVLMWKFD 
DREVLKWKFD 
HREVLKWKFD 
HREVLQWKFD 
HREVLQWKFD 
HREVLMWK. . 
HNEVLVWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLIWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLIWKFD 
DREVLVWRFD 
DREVLVWRFD 
DREVLVWRFD 
DREVLIWRFD 
DREVLVWRFD 



SHLAHRHMAR E, 
SRLALKHLAR E 
SQLARRHMAR E, 
SRLALKHIAK E, 
SRLAFEHKAH Q 
SRLALKHLAR E 
SRLAFKHRAR E 
SSLALRHRAR E 
SMLAFKHRAR E 
SSLARRHIAR E 
SSLAREHVAR K 
SSLARKHLAR E 
SSLARRHLAR E 
SRLAVHHMAR E 
SRLAIHHMAR E 
SRLAFKHMAR E 
SHLAFHHKAR E 
SRLAFHHVAR E 
SRLAFRHMAR E 
SRLAFHHMAR E 
SRLAFHHMAR E 
SRLAFHHVPD E 
SRLAFHHMAR E 
SRLAFHHMAR E 
STLAFHHRAR E 
SRLAFHHMAR E 
SRLAYHHMAR E 
SKLALHHVAR E 
SHLAFQHYAR E 
SRLAFHHVAR E 
SRLAFHHVAR E 
SKLAFHHMAR E 
SKLAFHHVAR E 
SRLAFHHKAR E 
SRLAFHHVAR E 
SRLAFHHMAR E 
SLLARRHMAR E 
SHLAHRHMAR E 
SQLARRHLAR E 
SSLARRHLTR E 
SHLARRHMAR E 
SHLARRHMAR E 
SQLARRHMAR E 
SLLAHRHRAR E 
SHLAHRHMAR E 
.QLAHRHIAR E 
SQLAHKHRAR E 
SSLARRHIAR E 
SSLARRHIAR E 
SSLARRHIAR E 
SALARKHTAR E 
STLARKHIAR E 
SALARRHIAR E 
SALARKHIAR E 
SALARKHVAR E 
SSLARKHLAR E 
SSLARTHRAR E 
SSLARRHIAR E 
SSLAFTHRAR E 
SRLAFRHTAR E 
SRLAFTHKAR E 



.LHPEYYKD C. 
.KHPEFYKD C. 
.MHPEYYKD C. 
.KHPEYFKD C. 
.LHPEYYKD C. 
.KHPEFYKD C. 
.LHPEFYKD C. 
.QHPEYYKD C. 
.LHPEYYKD C. 
.QHPEYYKD C. 
.LYPEFFKD C. 
.MHPEFYKD . . 
.KHPEFYKD C. 
. LHPEYYKN . . 
.MHPEYHKD C. 
. LHPEYYKN . . 
.LHPEYYKD C. 
■LHPEYFKN C. 
.VHPEYYKD C. 
.KHPEFYKD C. 
.LHPEFYKD C. 
.LHPEYYKD C. 
.KHPEYYKD C. 
.LHPEYYKD C. 
.LHPEYYKX C. 
.LHPEYYKN R. 
.LHPEYYKN C. 
.LHPEYYKD C. 
.LHPEYYKN C. 
. LHPEYFKN . . 
.KHPEYYKD C, 
.LHPEYYKD C. 
.LHPEYFKD C. 
. LHPEYYKN . . 
. LHPEYYKN . . 
.LHPEYYKD C. 
.LHPEYYKD C. 
.LHPEYYKD C. 
.LHPEFYKD C. 
.KHPEYYKD C. 
.LHPEYYKD C. 
.LHPEYYKD C. 
.LHPEFYKD C. 
.LHPEFYKD C. 
.LHPEYYKD C. 
.LHPEFYKD C. 
.LHPEFYNK DC 
.LRPEYYKD C. 
. LHPEYYKD . . 
.LHPEYYKD C. 
.LHPEYYKD C. 
. QHPEFYKD C. 
.LRPEFYKD C. 
.MHPEYYKD C. 
.QHPEYYKD C. 
.LHPEYYKD C. 
.LHPEYYKD C. 
.RHPEFYKD C 
.MHPEFYKD C. 
.LHPEYYKD C. 
.MHPEFYKD CX 
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CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF0 6_cpx_ 
CRF0 6__cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI 
D_CD_NDK 
D_UG__94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1__FR_MP41 
F2__CM_MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_9 0CF0 
J_SE_SE702 
J_SE_SE788 
K_CD_EQTB1 
K_CM_MP53 5 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM_MVP51 
0_SN_MP12 9 
O_SN_MP13 0 
U CD 83C 



DKEVLVWRFD 
EKEVLMWKFD 
EKEVLMWKFD 
EREVLKWKFD 
EREVLKWKFD 
EREVLKWKFD 
DREVLQWKFD 
DGEVLRWKFD 
EREVLKWKFD 
EGEVLMWKFD 
EREVLMWKFD 
EXEVLMWKFD 
EREVLKWVFD 
DREVLRWKFD 
EKEVLVWRFN 
ERQVLKWRFN 
ERQVLMWRFN 
EREVLVWRFN 
DREVLRWKFD 
DKEVLKWEFD 
DREVLKWKFD 
DREVLRWEFD 
DKEVLKWQFD 
EREVLVWKFD 
DGEVLVWRFD 
DREVLVWRFN 
DREVLVWRFD 
EREVLMWKFD 
EGEVLMWKFD 
GREVLMWKFD 
EREVLKWKFD 
EREVLQWKFD 
HREVLKWKFD 
HREILMWKFD 
HKEVLVWRFD 
HKEILMWKFD 
HGEILKWQFD 
HGQILKWQFD 
HKEMLKWQFD 
EKEVLMWKFD 



SRLAFRHTAR 
SRLALTHRAR 
SRLALTHRAR 
SRLAYKHVAR 
SRLAFKHIAR 
SLLAYRHMAR 
SSLALRHIAR 
SSLALKHIAR 
SSLARRHIAR 
SSLARRHIAR 
SSLARRHTAR 
SSLARRHIAX 
SSLARKHIAR 
SSLARRHIAR 
SRLAFEHKAK 
SRLAFEHKAR 
SRLALEHKAR 
SRLAFEHKAK 
SSLALRHIAR 
SRLALRHIAR 
SRLALKHIAR 
SRLAFRHIAR 
SRLALRHIAR 
SRLALKHLAR 
SSLARRHLAR 
SSLARRHLAR 
SSLARRHIAR 
SRLALRHRAK 
SRLAFTHTAR 
SRLALTHLAR 
SSLARRHIAR 
SSLARRHIAR 
SSLARKHVAR 
SSLARRHVAR 
SSLARRHVAR 
RSLGNTHVAM 
RSLGLTHIAL 
RSLGSTHVAM 
RSLGSTHVAL 
SSLARRHLAR 



E.LHPEYYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E . RHPEFYQD . 
E . RRPEFYQD . 
E.KHPEFYKD C 
E.LHPDFYKD C 
E.MHPEFYKD C 
E.XHPEFXKD C 
E . LHPDFYKD . 
E.LHPDFYKD . 
E.KYPEYFKN C 
E.MHPEFYKN . 
E.LHPEFYKD C 
M.KHPEYYKD C 
E . RHPEFYQD . 
E . RHPEYYQD . 
E . RHPEFYRD . 
E.KHPEFYQN . 
E.RHPEYYKD . 
E.KHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEFYKD C 
E.KHPEFYKD C 
V.KHPEY.KD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.MHPEYYKD . 
E . LHPDYYKD . 
E.LHPEFYKN C 
ITHPELFQKD . 
QKHPELFPSN . 
VTNPELFNKD . 
ITHPELFLKD . 
E.LHPEFYKD C 
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Table 14. HIV Pol Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1 . 1 



INaiUC * 


nnRwn762 

\J\JOrl\J /O^ 


1 


SEQ 


ID 


NO : 


803 


Len : 


1046 


Check : 


4376 


Weight : 


1 . 


00 


"fvTa mo • 


\J\JOrl\J /OO 


^ 




ID 


NO : 


804 


Len : 


1046 


Check • 


8430 


Weight : 


1 . 


00 


I'Ts.me ! 




2 


SEQ 


ID 


NO : 


805 


Len : 


1046 


check : 


8925 


Weight : 


1 . 


00 


XT o m o • 




2 


SEQ 


ID 


NO : 


806 


Len : 


1046 


check • 


1324 


Weight : 


1 . 


00 


Ua.Tn6 : 




o 




ID 


NO : 


807 


Len : 


104 6 


Check : 


93 5 


Weight : 


1 . 


00 






a 
o 




ID 


NO : 


808 


Len : 


1046 


check : 


8131 


Weight : 


1 . 


00 


Na.nie : 




■2 

•J 




ID 


NO ; 


809 


Len : 


1046 


Check : 


579 


Weight : 


1 . 


00 


N3.me : 


n rmTAn 7 7 




QT70 


J.JLJ 


NO • 


810 


Len : 


1046 


ChecK* 


1975 


Weight : 


1 . 


00 


Name : 




c 




TV) 

J.LJ 




All 
0 X X 


Xldi . 


1 04 

X V/ *± 0 


check : 


216 


Weight : 


1 . 


00 


Name : 


r\ ntjun "7 o 

\J Ul3VV J. / 173 


o 






MO • 

V4\J » 


0 X ^ 


Len : 


1 04 
X w *± 0 


Check : 


5 93 2 


Weight : 


1 . 


00 


Name : 




•a 




xu 




ft 1 7 

0 Xj 


T .^Tl • 
XtCli . 


1 04 
X w *± 0 


Check : 


652 5 


Weight : 


1 . 


00 


Name : 


f\ ATlLJn Q 1^ Q 
U UI5W ± O D 


c 
3 




xu 




0 Xrt 


Len : 


1 04 

X W± D 




2879 


Weight : 


1 . 


00 


Name : 


U UXj W X o o u 






XX' 


TJO • 


R1 R 
0x0 


XldX • 


1046 


OVief'lc • 


7093 


Weight : 


1 . 


00 


Name i 




n 

X 




XX/ 


NO : 


816 


Len : 


104 6 


r'hier'k • 


2524 


Weight : 


1 . 


00 


Name : 




X 


0 Hi Vi 


XXf 




ft 1 7 
ox/ 


Len : 


104 6 


Check : 


82 7 9 


Weight : 


1 . 


00 


Name : 




O 




xu 


TJO • 


818 


Len : 


104 6 


Check : 


3 93 5 


Weight : 


1 . 


00 


iMame : 


n nnwo o ft "7 




GT?0 


xu 


MO • 


0 X 7 


Len : 


104 6 


OVier'lc • 

wXXCVrflV • 


7898 


Weight : 


1 . 


00 


Name : 


U UJsW^ JL ^ / 






xu 


MO • 


R7 0 

0 4fS 1/ 


XlCll • 


1 04fi 

X \J *x 0 


V^XxC^JV • 


72 8 


Weiaht : 


1 . 


00 


Name : 








TTl 
XU 


MO • 


ft 9 1 
0 ^ X 


Len : 


1046 


^XXww/V • 


53 56 


Weight : 


1 . 


00 


jNiame : 


r\ n"OTAlO "7 


/ 


on V 


xu 


MO • 


ft 9 9 


Len : 


104 6 


Check : 


9456 


Weight : 


1 . 


00 


Name : 


UUJDWjoXi? 






Tn 

xu 


MO • 


ft 9 


Len : 


1046 


Check : 


6369 


Weight : 


1 . 


00 


Name : 




o 

D 




Tn 

xu 


MO • 


0 ^ T± 


XlCll • 


1046 


Oher*lc • 


4573 


Weight : 


1 . 


00 


Name : 








Tn 

xu 


MO • 


R2 *5 


Len : 


1046 


check • 


6948 


Weight : 


1 . 


00 


Name i 




Q 




Tn 

xu 


MO • 


ft 9 

0 ^ Q 


Len : 


104 6 


Check : 


6609 


Weiaht : 


1 , 


00 


Name : 




Q 
O 




Tn 
xu 


MO • 


R9 7 


Len : 


1046 


Check : 


8244 


Weight : 


1 . 


00 


Name : 


0 0BW3 891_ 


6 




Tn 
xu 


MO • 


R9 ft 

0 4^ 0 




104 6 


Check : 


5718 


Weight : 


1 . 


00 


Name : 


00BW3970_ 


2 




Tn 

xu 


MO • 


82 9 


Len : 


1046 


Check • 


3 940 


Weight : 


1 , 


00 


Name : 


00BW5031_ 


1 


GT?n 


Tn 
xu 


MO • 


R 7 n 

0 .J \j 


XJdl • 


X w± 0 


Check : 


2442 


We iaht • 

Tl ^ XX V** • 


1 . 


00 


Name : 


96BW01B21 






Tn 
xu 


MO - 


ft n 

0 J X 


Len : 


1046 


Check : 


2 3 5 8 


Weight : 


1 . 


00 


Name : 


96BW0407 






Tn 
xu 


MO • 


R 9 
0 .3 ^ 


Len : 


1046 


Check : 


853 7 


Weight : 


1 . 


00 


Name : 


96BW0502 






Tn 
xu 


MO • 


0 J J 




1 04fi 
X w •* 0 


Check : 


3 94 8 


We 1 aht * 


1 . 


00 


Name : 


96BW06_J4 




CT?0 


Tn 

Xu 


MO • 


R 74 
0 ^ rft 


Len : 


1 04fi 
X w± 0 


wxxc^iv • 


7173 


We "i aht • 


X . 


00 


Name : 


96BW11_06 




OCiV 


Tn 
xu 


MO • 


R t; 

0 0 3 


Len : 


1 04fi 

X \J *± \J 




973 


Weight : 


1 . 


00 


Name : 


96BW1210 




OTTO 


Tn 
xu 


MO • 


ft "3 <^ 
0 J D 


Len : 


1 0 A 
X VJ 0 


V^XxC^J^. • 


RR 1 7 

0 0 X / 


"i nlnf' • 

rvCX^XXU> • 




00 


Name : 


96BW15B03 






Tn 
xu 


MO • 


ail 


Len : 


X rt 0 




R1 R7 

ZJ X ZJ / 


Weight : 




00 


Name : 


96BW16_26 


GT70 
Oil V 


Tn 
xu 


MO - 


ft 1 ft 
0 J 0 


Len : 


1 04fi 
X Vx 0 


^xxc 0 TV • 


3 3 03 


Wi=» 1 cf Vj t" • 

vv -1- XX w • 


1 , 


00 


Name : 


96BW17A09 


ociU 


Tn 
xu 


MO . 


ft Q 
0 J ^ 


Len : 


1 OA 
X Ufr D 


v^xxcwi^ • 


1 9 Rfi 

X ^ 0 0 


Weight ! 


1 . 


0 0 


Name : 


96BWM01__5 




Gfr^ 


Tn 
xu 


MO • 


ft A fk 


Len : 


X Urt 0 


PhecV • 

V^XXCwJ^ • 


3 ^ 7 


Weight : 




00 


Name : 


96BWM03_2 




oil*U 


Tn 


MO • 


ft A 1 


Len : 


X U 4 0 


v«XXCU>JV • 


3 661 


We ight i 


1 ^ 


00 


Name : 


98BWMC12__ 


2 


ociy 


XU 


XTO • 


P A 9 


Len : 


X u ft 0 


Check : 


71 R9 

/ XZj Z7 


Wei ah1~ ' 

WC X>^XX L. • 


T 

X • 


00 


Name : 


98BWMC13_ 


4 


OTTO 


TTS 
XU 


TVTO • 


ft A 


Len : 


1 OA 
X v rx 0 


v^xxc^js. « 


3 2 54 


VV W -1. ^ XX L« 




00 


Name : 


98BWMC14_ 


a 




XU 


"KTO . 


Q A A 
oft ft 


Len : 


T 04^ 
X Uft 0 


Check : 


R R 
Q 0 0 0 


X VJll L. 




00 


Name : 


98BWM014_ 


1 


oriU 


TT^ 

XU 


KTO • 


04 3 


Len : 


T OA ^ 
X Ufft 0 


^XXCVi^iV • 


7 R 0 
/ 0 0 V/ 


We ight 




00 


Name : 


98BWM018_ 


d 


OCi^^ 


xu 


KfO • 


A ^ 


Len : 


1 OA ^ 


OVi^r'V • 
^xxc^jv • 


1 fil 9 
X 0 X 7 


W^ "i nVii" 

F* C X ^ XX l«> 




00 


Name : 


98BWM03 6_ 


a 


ony 


Tn 
xu 


MO • 


ofk / 


Len : 


X U re 0 


^XXC^JV • 


RR 

0 0 >7 ^ 


We ight 




00 


Name : 


98BWM03 7_ 


d 


OT7l^ 


xu 


"KTO • 


ft A ft 
Oft 0 


Len : 


1 04 

X u ft 0 


Check : 


A 7 0 


vVC X^JXX L. 




00 


Name : 


99BW3932_ 


^1 


GPn 


Tn 

xu 


MO • 


R4 9 


Len : 


104 6 


check • 


5391 


Weight 


1 . 


00 


Name : 


99BW4642_ 


4 


SEQ 


ID 


NO: 


850 


Len : 


1046 


Check : 


1514 


Weight 


: 1 . 


00 


Name : 


99BW474 5__ 


^8 


SEQ 


ID 


NO: 


851 


Len : 


1046 


Check : 


52 


Weight 


: 1 . 


00 


Name : 


99BW4 754_ 


'7 


SEQ 


ID 


NO: 


852 


Len : 


1046 


Check : 


4905 


Weight 


: 1 . 


00 


Name : 


99BWMC16 


8 


SEQ 


ID 


NO: 


853 


Len : 


1046 


Check : 


1544 


Weight 


1 . 


00 


Name : 


A2_CD_97CD 


SEQ 


ID 


NO: 


854 


Len : 


1046 


Check : 


9703 


Weight 


: 1. 


00 


Name : 


A2_CY_94CY 


SEQ 


ID 


NO: 


855 


Len : 


1046 


Check : 


3235 


Weight 


: 1 . 


00 


Name : 


A2D 97KR 


SEQ 


ID 


NO: 


856 


Len : 


1046 


Check : 


3776 


Weight 


: 1. 


00 


Name : 


A2G_CD__97C 


SEQ 


ID 


NO: 


857 


Len : 


1046 


Check : 


2059 


Weight 


: 1 . 


00 


Name : 


A BY 97BL0 


SEQ 


ID 


NO: 


858 


Len : 


1046 


Check: 


2724 


Weight 


: 1 . 


00 


Name : 


A_KE_Q2 3_ 


A 


SEQ 


ID 


NO: 


859 


Len : 


1046 


Check: 


1835 


Weight 


: 1 . 


00 
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Na.ine : 


A SE SE659 


SEQ 


ID 


NO : 


860 


Len : 


1046 


Check : 


647 


Weight : 


1. 


00 


Nciine : 


A SE SE725 


SEQ 


ID 


NO : 


861 


Len : 


1046 


Check : 


263 


Weight : 


1. 


00 


Name : 


A SE SE753 


SEQ 


ID 


NO : 


862 


Len : 


1046 


Check : 


2271 


Weight : 


1. 


00 


Name : 


A~SE~SE853 


SEQ 


ID 


NO : 


863 


Len : 


1046 


Check : 


5036 


Weight : 


1, 


00 


Name : 


A SE SE889 


SEQ 


ID 


NO : 


864 


Len : 


1046 


Check: 


8414 


Weight : 


1 


00 


Name : 


A SE~UGSE8 


SEQ 


ID 


NO : 


865 


Len : 


1046 


Check: 


3268 


Weight : 


1 


00 


Name : 


A UG 92UG0 


SEQ 


ID 


NO : 


866 


Len : 


1046 


Check : 


2007 


Weight : 


1 


00 


Name : 


A UG U4 5 5_ 


SEQ 


ID 


NO : 


867 


Len : 


1046 


Check : 


2277 


Weight : 


1 


00 


Name : 


AC IN 213 0 


SEQ 


ID 


NO: 


868 


Len : 


1046 


Check : 


5353 


Weight : 


1 


00 


Name : 


AC RW 92RW 


SEQ 


ID 


NO : 


869 


Len : 


1046 


Check : 


4695 


Weight : 


1 


00 


Name : 


AC SE SE94 


SEQ 


ID 


NO : 


870 


Len : 


1046 


Check : 


4206 


Weight : 


1 


00 


Name : 


ACD SE SE8 


SEQ 


ID 


NO : 


871 


Len : 


1046 


Check : 


7281 


Weight : 


1 


00 


Name : 


ACG BE VII 


SEQ 


ID 


NO : 


872 


Len : 


1046 


Check : 


1400 


Weight : 


1 


00 


Name z 


AD SE SE69 


SEQ 


ID 


NO : 


873 


Len : 


1046 


Check : 


4640 


Weight : 


1 


00 


Name : 


AD SE SE71 


SEQ 


ID 


NO : 


874 


Len : 


1046 


Check: 


1057 


Weight : 


1 


00 


Name : 


ADHK NO 97 

jry 1 ✓A AAV A^ ^ 9 


SEQ 


ID 


NO : 


875 


Len : 


1046 


Check : 


3502 


Weight : 


1 


00 


Name : 


ADK CD MAL 


SEQ 


ID 


NO : 


876 


Len : 


1046 


Check : 


2578 


Weight : 


1 


00 


Name : 


AG BE VI 11 


SEQ 


ID 


NO: 


877 


Len : 


1046 


Check : 


8416 


Weight: 


1 


00 


Name : 


AG NG 92NG 


SEQ 


ID 


NO : 


878 


Len : 


1046 


Check : 


9397 


Weight : 


1 


00 


Name : 


AGHU GA VI 


SEQ 


ID 


NO : 


879 


Len : 


1046 


Check : 


9562 


Weight : 


1 


00 


Name : 


AGU CD Z32 


SEQ 


ID 


NO : 


880 


Len : 


1046 


Check : 


8398 


Weight : 


1 


00 


Name : 


AJ BW BW21 


SEQ 


ID 


NO : 


881 


Len : 


1046 


Check : 


3451 


Weight : 


1 


00 


Name : 


B AU VH AF 


SEQ 


ID 


NO : 


882 


Len : 


1046 


Check : 


2033 


Weight : 


1 


00 


Name i 


B CN RL42 


SEQ 


ID 


NO : 


883 


Len : 


1046 


Check : 


1369 


Weight : 


1 


00 


Name : 


B DE D31 U 


SEQ 


ID 


NO : 


884 


Len : 


1046 


Check : 


4607 


Weight : 


1 


00 


Name : 


B DE HAN U 


SEQ 


ID 


NO : 


885 


Len : 


1046 


Check : 


1771 


Weight : 


1 


00 


Name : 


B FR HXB2 


SEQ 


ID 


NO : 


886 


Len : 


1046 


Check : 


4569 


Weight : 


1 


00 


Name : 


B GA OYI 


SEQ 


ID 


NO : 


887 


Len : 


1046 


Check : 


3682 


Weight : 


1 


00 


Name : 


B GB CAMl 


SEQ 


ID 


NO : 


888 


Len : 


1046 


Check : 


3161 


Weight : 


1 


00 


Name : 


B GB GB8 A 


SEQ 


ID 


NO: 


889 


Len : 


1046 


Check : 


6253 


Weight 


1 


00 


Name : 


B^GB^MANC 


SEQ 


ID 


NO: 


890 


Len : 


1046 


Check : 


7670 


Weight : 


1 


. 00 


Name : 


B KR WK AF 


SEQ 


ID 


NO: 


891 


Len : 


1046 


Check : 


8737 


Weight 


1 


. 00 


Name : 


B NL 3202A 


SEQ 


ID 


NO: 


892 


Len : 


1046 


Check : 


2083 


Weight 


1 


. 00 


Name i 


B~TW"~TWCYS 


SEQ 


ID 


NO: 


893 


Len : 


1046 


Check: 


3056 


Weight 


1 


. 00 


Name z 


B US BC LO 


SEQ 


ID 


NO : 


894 


Len : 


1046 


Check : 


3160 


Weight 


1 


. 00 


Name : 


B US DH12 3 


SEQ 


ID 


NO : 


895 


Len : 


1046 


Check : 


1102 


Weight 


1 


. 00 


Name : 


B US iJRCSF 


SEQ 


ID 


NO : 


896 


Len : 


1046 


Check : 


5571 


Weight 


1 


. 00 


Name : 


B US MNCG 


SEQ 


ID 


NO : 


897 


Len : 


1046 


Check : 


3988 


Weight 


1 


. 00 


Name z 


B US P896 


SEQ 


ID 


NO : 


898 


Len : 


1046 


Check : 


2465 


Weight 


1 


. 00 


Name z 


B US RF Ml 

AJ W UJ X V A i 1 ^ 


SEQ 


ID 


NO : 


899 


Len : 


1046 


Check : 




Weight 


1 


. 00 


Name : 


B US SF2 K 

AJ W feiJ kJ A ^ AV 


SEQ 


ID 


NO : 


900 


Len : 


1046 


Check : 


1754 


Weight 


1 


. 00 


Name ; 


B US WEAUl 


SEQ 


ID 


NO : 


901 


Len : 


1046 


Check : 


2993 


Weight 


1 


. 00 


Name i 


B US WR2 7 


SEQ 


ID 


NO : 


902 


Len : 


1046 


Check : 


4098 


Weight 


: 1 


. 00 


Name z 


B US YU2 M 


SEQ 


ID 


NO: 


903 


Len : 


1046 


Check : 


5564 


Weight 


: 1 


. 00 


Name z 


RFl BR 93B 


SEQ 


ID 


NO : 


904 


Len : 


1046 


Check : 


4182 


Weight 


: 1 


. 00 


Name : 


p BR 92BR0 


SEQ 


ID 


NO : 


905 


Len : 


1046 


Check : 


5481 


Weight 


: 1 


. 00 


IMCIIIIC > 


C* BW 96BW0 


SEQ 


ID 


NO : 


906 


Len : 


1046 


Check : 


6833 


Weight 


: 1 


. 00 


Name z 




SEQ 


ID 


NO : 


907 


Len : 


1046 


Check : 


2166 


Weight 


: 1 


. 00 


Name z 


P RW 96BW1 


SEQ 


ID 


NO : 


908 


Len : 


1046 


Check : 


5817 


Weight 


: 1 


. 00 


Name z 




SEQ 


ID 


NO : 


909 


Len : 


1046 


Check : 


5157 


Weight 


: 1 


. 00 


Name z 


P FT FTH2 2 


SEQ 


ID 


NO : 


910 


Len : 


1046 


Check : 


3509 


Weight 


: 1 


, 00 


Name z 


C IN 93TN1 


SEQ 


ID 


NO : 


911 


Len : 


1046 


Check : 


5471 


Weight 


: 1 


. 00 


Name z 


p TKT Q'^TN9 


SEQ 


ID 


NO : 


912 


Len : 


1046 


Check : 


4102 


Weight 


: 1 


. 00 


Name : 


C IN 93IN9 


SEQ 


ID 


NO : 


913 


Len : 


1046 


Check : 


3150 


Weight 


: 1 


. 00 


Name : 


C IN 94 INI 


SEQ 


ID 


NO : 


914 


Len : 


1046 


Check : 


5157 


Weight 


: 1 


.00 


Name : 


C~IN~95IN2 


SEQ 


ID 


NO: 


915 


Len : 


1046 


Check : 


4641 


Weight 


: 1 


.00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


916 


Len : 


1046 


Check : 


87 


Weight 


: 1 


.00 


Name : 


CRF01__AE_C 


SEQ 


ID 


NO: 


917 


Len : 


1046 


Check : 


3 75 8 


Weight 


: 1 


.00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


918 


Len: 


1046 


Check: 


2775 


Weight 


: 1 


.00 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


919 


Len : 


1046 


Check : 


1864 


Weight 


: 1 


. 00 


Name : 


CRFOl AE T 


SEQ 


ID 


NO: 


920 


Len : 


1046 


.Check : 


7414 


Weight 


: 1 


.00 
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Name : 


CRFOl AE T 


SEQ 


ID 


NO: 


921 


Len : 


1046 


Check : 


7837 


Weight : 


1. 


00 


Name : 


CRFOl AE_T 


SEQ 


ID 


NO: 


922 


Len : 


1046 


Check : 


3529 


Weight : 


1. 


00 


Name : 


CRFOl AE T 


SEQ 


ID 


NO: 


923 


Len : 


1046 


Check : 


7503 


Weight : 


1. 


00 


Name : 


CRFOl AE T 


SEQ 


ID 


NO : 


924 


Len : 


1046 


Check : 


5730 


Weight: 


1. 


00 


Name : 


CRF02 AG F 


SEQ 


ID 


NO : 


925 


Len : 


1046 


Check : 


9432 


Weight : 


1 . 


00 


Name : 


CRF02 AG F 


SEQ 


ID 


NO: 


926 


Len: 


1046 


Check: 


2064 


Weight : 


1. 


00 


Name : 


CRF02 AG_G 


SEQ 


ID 


NO: 


927 


Len : 


1046 


Check : 


9849 


Weight : 


1 . 


00 


Name : 


CRF02_AG_N 


SEQ 


ID 


NO: 


928 


Len : 


1046 


Check : 


1793 


Weight : 


1. 


00 


Name : 


CRF02_AG_S 


SEQ 


ID 


NO: 


929 


Len : 


1046 


Check : 


4817 


Weight : 


1. 


00 


Name : 


CRF02 AG S 


SEQ 


ID 


NO: 


930 


Len : 


1046 


Check : 


1764 


Weight : 


1 . 


00 


Name : 


CRF03 AB R 


SEQ 


ID 


NO: 


931 


Len : 


1046 


Check : 


1695 


Weight : 


1. 


00 


Name : 


CRF03 AB R 


SEQ 


ID 


NO: 


932 


Len : 


1046 


Check : 


1425 


Weight : 


1. 


00 


Name : 


CRF04 cpx 


SEQ 


ID 


NO: 


933 


Len : 


1046 


Check : 


8496 


Weight : 


1. 


00 


Name : 


CRF04 Cpx 


SEQ 


ID 


NO : 


934 


Len : 


1046 


Check : 


2074 


Weight : 


1. 


00 


Name : 


CRF04 cpx 


SEQ 


ID 


NO : 


935 


Len : 


1046 


Check : 


9245 


Weight 


1 . 


00 


Name : 


CRF05~DF B 


SEQ 


ID 


NO: 


936 


Len : 


1046 


Check: 


62 


Weight . 


1 . 


00 


Name : 


CRF05 DF_B 


SEQ 


ID 


NO: 


937 


Len : 


1046 


Check : 


3427 


Weight : 


1 . 


00 


Name : 


CRF06 cpx 


SEQ 


ID 


NO: 


938 


Len : 


1046 


Check : 


142 


Weight : 


1. 


00 


Name : 


CRF06 cpx 


SEQ 


ID 


NO: 


939 


Len : 


1046 


Check : 


6688 


Weight ; 


1. 


00 


Name : 


CRF0 6 cpx 


SEQ 


ID 


NO : 


940 


Len : 


1046 


Check : 


8524 


Weight 


1 . 


00 


Name : 


CRF06 cpx 


SEQ 


ID 


NO: 


941 


Len : 


1046 


Check : 


4725 


Weight 


1. 


00 


Name : 


CRFll cpx 


SEQ 


ID 


NO: 


942 


Len : 


1046 


Check : 


2194 


Weight 


1 . 


00 


Name : 


CRFll cpx 


SEQ 


ID 


NO: 


943 


Len : 


1046 


Check : 


8466 


Weight : 


1. 


00 


Name : 


D CD 84ZR0 


SEQ 


ID 


NO: 


944 


Len : 


1046 


Check : 


515 


Weight : 


1. 


00 


Name : 


D CD ELI K 


SEQ 


ID 


NO : 


945 


Len : 


1046 


Check : 


2096 


Weight 


1 . 


00 


Name : 


D CD NDK M 


SEQ 


ID 


NO : 


946 


Len : 


1046 


Check : 


3376 


Weight 


1 . 


00 


Name : 


d""uG~94UG1 


SEQ 


ID 


NO: 


947 


Len : 


1046 


Check : 


3505 


Weight 


1 . 


00 


Name : 


fT BE VI85 


SEQ 


ID 


NO: 


948 


Len : 


1046 


Check : 


3993 


Weight 


1. 


00 


Name : 


Fl BR 93BR 


SEQ 


ID 


NO: 


94^ 


Len : 


1046 


Check : 


2251 


Weight 


1. 


00 


Name : 


Fl FI FIN9 


SEQ 


ID 


NO : 


950 


Len : 


1046 


Check : 


9772 


Weight 


1. 


00 


Name : 


Fl FR MP41 


SEQ 


ID 


NO : 


951 


Len: 


1046 


Check : 


1447 


Weight 


1 . 


00 


Name : 


F2_CM_MP25 


SEQ 


ID 


NO: 


952 


Len: 


1046 


Check : 


2842 


Weight 


1 . 


00 


Name : 


F2KU BE VI 


SEQ 


ID 


NO: 


953 


Len : 


1046 


Check : 


5026 


Weight 


: 1. 


00 


Name : 


g be DRCBL 


SEQ 


ID 


NO: 


954 


Len : 


1046 


Check : 


5377 


Weight 


: 1. 


00 


Name : 


G NG 92NG0 


SEQ 


ID 


NO : 


955 


Len : 


1046 


Check : 


6000 


Weight 


1. 


00 


Name : 


G SE SE616 


SEQ 


ID 


NO: 


956 


Len : 


1046 


Check : 


7901 


Weight 


1 . 


00 


Name : 


h"~BE VI 991 


SEQ 


ID 


NO : 


957 


Len : 


1046 


Check: 


9107 


Weight 


1 , 


00 


Name : 


H BE VI997 


SEQ 


ID 


NO: 


958 


Len : 


1046 


Check: 


5776 


Weight 


: 1. 


00 


Name : 


H CF 90CF0 


SEQ 


ID 


NO: 


959 


Len: 


1046 


Check : 


9201 


Weight 


1. 


00 


Name : 


J SE SE702 


SEQ 


ID 


NO : 


960 


Len : 


1046 


Check : 


9700 


Weight 


: 1 . 


00 


Name : 


J SE SE788 


SEQ 


ID 


NO : 


961 


Len : 


1046 


Check : 


8817 


Weight 


: 1 . 


00 


Name : 


K CD_EQTB1 


SEQ 


ID 


NO: 


962 


Len : 


1046 


Check : 


3723 


Weight 


: 1. 


00 


Name : 


K_CM_MP535 


SEQ 


ID 


NO: 


963 


Len : 


1046 


Check : 


3729 


Weight 


: 1. 


00 


Name : 


N_CM_YBF3 0 


SEQ 


ID 


NO: 


964 


Len : 


1046 


Check : 


3336 


Weight 


: 1. 


00 


Name : 


O__CM_ANT70 


SEQ 


ID 


NO: 


965 


Len : 


1046 


Check : 


9461 


Weight 


: 1. 


00 


Name : 


0_CM_MVP51 


SEQ 


ID 


NO: 


966 


Len : 


1046 


Check : 


2986 


Weight 


: 1 . 


00 


Name : 


0_SN_99SE_ 


SEQ 


ID 


NO: 


967 


Len : 


1046 


Check : 


377 


Weight 


: 1. 


00 


Name : 


0_SN_9 9SE_ 


SEQ 


ID 


NO: 


968 


Len : 


1046 


Check : 


9312 


Weight 


: 1. 


00 


Name : 


U CD 83C 


SEQ 


ID 


NO: 


969 


Len : 


1046 


Check : 


1358 


Weight 


: 1, 


00 



// 



SEQ ID NO 1 

803 00BW0762_1 FFRENLAFPQ G . EAREFPPE QT RANSPT SR 

804 00BW0768_2 FFRENLAFPQ .GEAGEFPSE QTRANSTT SR 

805 OOBW0874_2 FFRENLAFPQ G. EAREFPPE QA RAISPT SR 

806 00BW1471_2 FFRENLAFSE G . EARELPSE Q ARAISPT SR 

807 00BW1616_2 FFRENLAFPQ G . KAGEFPPE QTRANSP... . SSTSANSPT SR 

808 00BW1686_8 FFRENLAFPQ G.EAREFPSE Q ARAISPT SR 

80 9 00BW17S9_3 FFRENLAFPQ .GEAREFPSE QTRANSPT TR 

810 00BW1773 2 FFRENLAFPQ G.EAREFPSE QTRAN SPT SR 
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811 


00BW1783 5 


FFRENLAFPE 


GGEAREFPAE 


QTSRE 


. .QTRANSPT 


SR. . . 


. . . .E 


812 


00BW1795 6 


FFRENLAFPQ 


G. 


EAREFPSE 


QT 


.... RANSPT 


SR. . . 


. . . .E 


813 


00BW1811 3 


FFRENLAFPQ 


G. 


EAREFPSE 


QARANSPTR. 


ANSPT 


SR. . . 


. . . .E 


814 


00BW1859 5 


FFRENLAFPQ 


G. 


KAREFSPE 


QA 


. . . .RANSPT 


SR. . . 


. . . .E 


815 


00BW1880 2 


FFRENLAFPQ 


G. 


EAREFPPE 


QT 


. , . .RADSPT 


SR. . . 


, . . .E 


816 


00BW1921_1 


FFRENLAFPQ 


G. 


EAREFPSE 


Q 


. . .ARANSST 


SR. . , 


. . . .E 


817 


OOBW2036_1 


FFRENLAFQQ 


G. 


KAREFPSE 


QNSP 


. .TRRANSPT 


SR. . . 


. . . .E 


818 


00BW2O63 6 


FFRENLAFPQ 


G, 


EAREFPSE 


QT 


.... RANSPT 


SR. . . 


. . . .K 


819 


00BW2 087 2 


FFRENLAFPQ 


GGEAGEFPSE 




. .QTRANSPT 


SR. . . 


. . . . A 


820 


00BW2127 2 


FFGENLAFPQ 


G. 


EAREFPPE 


QARTNSP. . . 


. , QAGAISPT 


SR. . . 


. . . .E 


821 


00BW212 8 3 


FFRENLAFQQ 


. GEAREFPSE 


QTRTNSPTSR 


.EQTRANSPT 


SG. . . 


. . . .E 


822 


00BW2276 7 


FFRETLAFQQ 


G. 


KARELPSE 


QDRANSPTR. 


ANSPT 


GR. . . 


Q 


823 


00BW3819 3 


FFRENLAFPQ 


G. 


EAREFPPK 


QARTNSP . . . 


NSPT 


SR. . . 


. . . .E 


824 


00BW3842 8 


FFREDLAFPR 


R. 


KAREFPSE 


QNRAN 


. SPTRANSPT 


SR. . . 


. . . .E 


825 


00BW3871 3 


FFRENLAFPQ 


G. 


EAREFPSE 


Q 


TRANS PT 


SR. . . 


. . . .K 


826 


00BW3876 9 


FFRENLAFPQ 


G. 


KAREFPSK 


QA 


. . . .RANSPT 


GR. . . 


. . . .E 


827 


00BW3886_8 


FFRENLAFPQ 


G. 


EAREFPSE 


QTRANSPT. . 


. . . SRANSPT 


SR. . . 


. . . .E 


828 


00BW3891_6 


FFRENLAFPQ 


G. 


EAREFSSE 


Q 


. . .ARANSPT 


SR. . . 


. . . .E 


829 


00BW397O 2 


FFREILAFPE 


G. 


EAWEFPSE 


Q 


. . . IRANSPT 


SR. . . 


. . . .E 


830 


00BW5031 1 


FFRENLAFQQ 


G. 


EARELPPE 


Q . . . TRTNS , 


. . PTNANSPT 


SR. . . 


. . . .E 


831 


96BW01B21 


FFRENLAFPQ 


G. 


KAREFPSE 


Q TR . 


AISPT 


SR. . . 


. . . .E 


832 


96BW0407 


FFRENLAFPQ 


G. 


EAREFPSE 


Q 


. . . TRANSPT 


SR. . . 


. . . .E 


833 


96BW0502 


FFRENLAFPQ 


G. 


EAREFPPE 


QIRASSPNS . 


TNSPT 


SR. . . 


. . . .E 


834 


96BW06 J4 


FFRENLAFPQ 


RGEAREFPSE 




. .QARANSPT 


SR. . . 


. . . .E 


835 


96BW11 06 


FFRENLAFPQ 


G. 


EAREFPSE 




. . QTGANSPT 


SR. . . 


. . . .E 


836 


96BW1210 


FFRENLAFPQ 


G. 


EAREFPSE 




PT 


SR. . . 


. . . .E 


837 


96BW15B03 


FFREDLAFPQ 


G. 


KAREFPSE 


QN 


.... RANSPT 


SR. . . 


. . . .E 


838 


96BW16 26 


FFRENLAFPQ 


. GEAREFPSE 




. .QTRANSPT 


SG. . . 


. . . .E 


8*3 9 


96BW17A09 


FFRENLAFPQ 


GGEAREFPSE 


Q 


ARANSPT 


SR. . . 


. . . .E 


840 


96BWM01_5 


FFRENLAFPQ 


G. 


EAREFPSE 


QT 


. . . .RANSPT 


SR. . . 


. . . .N 


841 


96BWM03 2 


FFRENLAFPQ 


G. 


EAREFPPE 


QT 


. . . .RANSPT 


SR. . . 


. . . .A 


842 


98BWMC12_2 


FFRETLAFPQ 


G. 


EAREFSSE 


QG 


. . . .RANSPT 


SR. . . 


. . . .E 


843 


98BWMC13_4 


FFRENLAFPQ 


G. 


EAREFPSE 


QT 


. . . .RANSPT 


SR. . . 


. . . .K 


844 


98BWMC14_a 


FFRENLAFPQ 


G. 


EARELPSE 


Q 


. . . TRTISPT 


SR. . . 


. . . .E 


845 


98BWM014 1 


FFRENLAFPQ 


RGEAGEFPSE 




. .KTRANSPT 


SR. . . 


. . . .E 


846 


98BWM018 d 


FFRENLAFPQ 


G. 


EAGKFHSE 


QTSANSP. . . 


. . TSRANSPT 


SR. . . 


. . . .E 


847. 


98BWM036 a 


FFRENLAFPQ 


G. 


EAREFPPE 


QTRANSP. . . 


. .TSRANSPT 


GR. . . 


. . . .E 


848 


98BWM037 d 


FFRENLAFPQ 


G. 


EAREFPSE 


K 


. . .TRANSPT 


GR. . . 


. . . .E 


849 


99BW3932_1 


FFRENLAFQQ 


G. 


EAREFPPE 


QDSANSPTSR 


ELQDRANSPT 


SR. . . 


. . . .E 


850 


99BW4642 4 


FFRENLAFPQ 


G. 


EAREFLPE 


QD 


. . . .RANSPT 


SR. . . 


. . . .E 


851 


99BW4745 8 


FFRENLAFQQ 


G. 


EAREFPSE 


QTRANSP. . . 


. . . TRANSPT 


SR. . . 


. . . .E 


852 


99BW4754_7 


FFRKNLAFQQ 


G. 


EAREFPSE 


QT 


. . . .RANSPT 


SR. . . 


. . . .E 


853 


99BWMC16 8 


FFREDLAFQQ 


R. 


EAREFPSE 


Q . TRANS . . . 


. . PTRANSPT 


SR. . . 


. . . .E 


854 


A2 CD 9 7 CD 


FFRENLAFQQ 


R. 


EAREFSSE 




. .QDRANSPT 


N. . . . 




855 


A2 CY 94 CY 


FFRENLAFQQ 


R. 


EARKFSSE 




. , QNRANSPT 


SR. . . 


. . . .E 


856 


A2D 97KR 


FFRENLAFPQ 


R. 


EAREFSSE 




QNRTNSPT 


SR. . . 


. . . .G 


857 


A2G CD 97C 


FFRENLAFQQ 


R. 


EAREFS . . 




SEQDRANSPT 


RR . . 


E 


858 


A BY 97BL0 


FFRKNLAFQQ 


R. 


EARKFSSE 




QTRAISPT 


S. . . , 


. . .RK 


859 


A KE Q2 3 A 


FFRENLAFQK 


G. 


EAREFSSE 




QTGTNSST 


S . . . . 


. . .RD 


860 


A SE SE659 


FFRENLAFQQ 


R. 


EARKFSSE 




, QTRANSPT 


S . . . . 


RD 


861 


A SE SE725 


FFRENVAFQQ 


G, 


ETVRKFSSE 




, QTGANSPT 


S . . . . 


. . .RA 


862 


A SE SE753 


FFRENLAFQQ 


G. 


EAGKFSSE 




. , QTGANSPT 


S . . . . 


. . .RD 


863 


A_SE_SE853 


FFRENLAFQQ 


R. 


EARKFSSE 




. .QTRANSPT 


S . . . . 


. . .RD 


864 


A SE SE889 


FFRENLAFQQ 


G. 


EARKFSSE 




. .QTGANSPT 


S. . . . 


.RD 


865 


A_SE_UGSE8 


FFRENLAFPQ 


G. 


EAGKFSSE 




. .QTGAISPT 


s. . . . 


. . .RD 


866 


A_UG_92UG0 


FFRENLAFQQ 


R. 


EARKFSSE 




. .QTRTNSPT 


ss. . . 


.RD 


867 


A_UG_U4 55_ 


FFRENLAFQQ 


G. 


EAREFSSE 




. .QTRANSPT 


SR. . . 


. . .N. 


868 


AC_IN_213 0 


FFRENLAFPQ 


G. 


EAREFPSE 




. . QTRANSPA 


SR. . . 


. . . .E 


869 


AC__RW_92RW 


FFRENLAFQQ 


G. 


EARKFSPE 


Q 


. . .TGANSPT 






870 


AC_SE_SE94 


FFRENLAFQQ 


G. 


EARKFSSE 




. .QTGANSPT 


s. . . . 


. . .RD 


871 


ACD_SE_SE8 


FFREDMAFPQ 


G, 


, KAREFPSE 




. .QTRTNSPT 


s. . . . 


. . .RE 
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872 


ACG BE VII 


FFRENLAFQQ 


G. 


EARKFSSE 




QTRANS PT 


SRANSPTSRE 


873 


AD_SE_SE69 


FFRENLAFQQ 


G. 


KAREFPSE 




. .QTRANS PS 


SR. . . 


. . . .E 


874 


AD_SE_SE71 


FSRENLAFQQ 


G. 


EARKFSSE 




. .QTGTNSST 


SR. . . 


. . .N. 


875 


ADHK_NO_97 


FFRENLAFQQ 


R. 


KARELSSE 




QTGAISPT 


SR. . . 


. . . .E 


876 


ADK_CD_MAL 


FFRENLAFPQ 


G. 


KAREFPSE 




. . QTRANS PT 


SR. . . 


. . . .E 


877 


AG_BE_VI11 


FFRENLAFQQ 


G. 


EARKFSSE 




. .QTGANSPT 


S. . . . 


. . .RE 


878 


AG_NG_92NG 


FFRENLAFQQ 


G. 






SEQARANSPT 




. . . .E 


879 


AGHU_GA_VI 


FFRENLAFQQ 


G. 






PEQTRANSPT 


SR. . . 


. . . .E 


880 


AGU_CD_Z32 


FFRENLAFQQ 


G. 


EAREFSSE 




. . QTRANS PT 


RR. . . 


. . . .E 


881 


A J_BW_BW2 1 


FFRENLAFQQ 


G. 


KAREFSPE 




QTRANS PT 


SR. . . 


. . . .E 


882 


B_AU_VH__AF 


FFREDLALPQ 


G. 


KARELSSE 




. . QTRANS PT 


RR. . . 


. . . .E 


883 


B_CN_RL42_ 


FFREDLAFPQ 


G. 


KARELSSE 




. . QTRANS PT 


RG. . . 


. . . .E 


884 


B_DE_D31_U 


FFREDLAFLQ 


G. 


KAREFSSA 




. . QTRANS PT 


RR. . . 


. . . .E 


885 


B_DE_HAN__U 


FFREDLAFPQ 


G. 


EARKFSSE 




. .QTRANSPT 


RR. . . 


. . . .E 


886 


B_FR_HXB2_ 


FFREDLAFLQ 


G. 


KAREFSSE 




. .QTRANSPT 


RR. . . 


. . . .E 


887 


B_GA__OYI 


FFREDLAFPQ 


G. 


KAREFSSE 




. .QTRANSPT 


SR. . . 


. . . .E 


888 


B_GB_CAM1_ 


FFRENLAFPQ 


G. 


EAREFSSE 




. .QTRANSPT 


RR. . . 


. . . .E 


889 


B GB GB8 A 


FFREDLAFPQ 


G. 


KAREFSPE 


QTRANS .... 


. .PTRADSPT 


RR. . . 


. . . .E 


890 


B GB MANC_ 


FFREDLALPQ 


G. 


KAREFSSE 




. .QTRANSPT 


RG. . . 


. . . .E 


891 


B KR WK AF 


FFREDLAFPQ 


G. 


KAREFPSE 




. QTRAIS PA 


RR. . . 


. . . .E 


892 


B NL 3202A 


FFREDLAFPQ 


G. 


KAREFSSE 




. .QTRANSPT 


RR. . . 


. . . .E 


893 


B TW TWCYS 


FFRENLAFPQ 


G. 


KARKFSSE 




. .QTRANSPT 


RG. . . 


. . . .E 


894 


B US BC LO 


FFREDLAFPQ 


G. 


KAREFSSE 




. .QTRANSST 


RR 


, . . .E 


895 


B US DH12 3 


FFRENLAFPQ 


G. 


KAREFSSE 




QTRAIS PT 


RR 


. . .E 


896 


B US JRCSF 


FFREDLAFLQ 


G. 


KAREFPSE 




. .QTRANSPT 




. . . .E 


897 


B US MNCG 


FFREDLAFLQ 


G. 


KAEFS .SE 




. .QNRANSPT 


RR. . . 


. . . .E 


898 


B_US_P896_ 


FFRENLAFPQ 


G. 


KAREFSSE 




. .QTRANSPT 


RR. . . 


. . . .E 


899 


B_US_RF_M1 


FFRENLAFPQ 


G. 


KARELSSE 




. .QTRANSPT 




. . . .E 


900 


B US SF2_K 


FFREDLAFLQ 


G. 


KAREFSSE 




. .QTRANSPT 


RR. . . 


. . . .E 


901 


B US WEAUl 


FFREDLVFPK 


G. 


KAREFSSE 




QTRTNSPT 


RR. . . 


. . . .E 


902 


B US WR2 7_ 


FFREXPAFPH 


X. 


KARXFPSE 




. . QTRAIS PT 


SR. . . 


. . . .E 


903 


B US YU2 M 


FFREDLAFPQ 


G. 


KARKFSSE 




. .QTRANSPI 


RR. . . 


. . . .E 


904 


BFl BR 93B 


FFRENLAFPQ 


G. 


KAREFPSE 




. .QTRANSPT 


SR. . . 


. . . .E 


905 


C BR 92BR0 


FFRENLAFPQ 


.GEARKSSSE 




. .QNRANSPT 


RR. . . 


. . . .E 


906 


C BW 96BW0 


FFRENLAFPQ 


G. 


EAREFPSE 


Q 


. . .TRANSPT 


SR. . . 


. . . .E 


907 


C BW 96BW1 


FFRENLAFPQ 


G. 


EAREFPSE 




QTGANSPT 


SR. . . 


. . . .K 


908 


C_BW__96BW1 


FFRENLAFPQ 


G. 


EAREFPSE 


QTRAIS .... 


PT 


SR. . . 


. . . .E 


909 


C BW_96BW1 


FFREDLAFPQ 


G. 


KAREFPSE 


QN 


. . . .RANSPT 


SR. . . 


. . . .E 


910 


C ET_ETH22 


FFRETLAFQQ 


G. 


KAREFPSE 


QTRANSPTRE 


S. QTRANSPT 




. . . .E 


911 


C IN 93IN1 


FFRENLAFPQ 


G. 


EAREFPPE 




QTGANSPT 


SR. . . 


. . . .E 


912 


C IN 93IN9 


FFRENLAFPQ 


G. 


EAREFPPE 




• . . QTRADSPT 


SR, . . 


. . . .E 


913 


C IN 93IN9 


FFRENLAFPQ 


G. 


EAREFPSE 


QTRANS PS S . 


. .QTRANS PS 


SR , . 


. . . .E 


914 


C IN 94 INI 


FFRENLAFPQ 


G. 


EAREFPPE 




. . QTRANSPT 


SR. . . 


. . . .E 


915 


C IN 95IN2 


FFRENLAFPQ 


G. 


EAREFPP . 




. . ETRANSST 


SR 


. . . .E 


916 


CRFOl AE C 


FFRENLASQQ 


G. 


EAREFSSE 




QTRANSPT 


SR 


E. 


917 


CRFOl AE C 


FFRENLAFQQ 


G. 


EARKFPSE 




, QTRANSPT 


NG 


E. 


918 


CRF01~AE C 


FFRENLAFQQ 


G. 


EAREFSSE 




. QTRANSPT 


SR 


E. 


919 


CRFOl AE T 


FFREILAFQQ 


G. 


KAGKFSSE 




QTRANS PA 


SR 


K. 


92 0 


CRFOl AE T 


FFRENLAFQQ 


R. 


KAGEFSSE 




. .QTRANSPT 


SR 




921 


CRFOl AE T 


FFRENLAFQQ 


G. 


KAREFSSE 




. QTGANSSA 


SR 


K. 


922 


CRFOl AE T 


FFRENLAFQQ 


G. 


KAGKFSSE 




. .QTRANSPT 


SR 


E. 


923 


CRFOl AE T 


FFRENLAFQQ 


G. 


KAGEFSSE 




. .QTRANSPT 


SR 


K. 


924 


CRFOl AE T 


FFRENIjAFQQ 


G. 


KAGKFSSE 




QTRTNSPT 


SR 


K. 


925 


CRF02 AG F 


FFRENLAFQQ 


G. 


EARKFSSK 




. . QTGTNSPT 


S. . . . 


RE 


926 


CRF02 AG F 


FFRENLAFQQ 


G. 


EARKFSSK 




QTGTNSPT 


s. . . . 


. . .RE 


927 


CRF02~AG"g 


FFRENLAFQQ 


R. 


EARELSSE 




. .QTGAISPT 


G. . . . 


. . .RE 


928 


CRF02_AG__N 


FFRENLAFQQ 


G. 


EARKFSSE 




. .QTGTNSST 


s. . . . 


. . .RE 


929 


CRF02_AG_S 


FFRENLAFQQ 


G. 


EARKFSSE 




. .QTGTNSPA 


s. . . . 


. . .RE 


930 


CRF02_AG_S 


FFRENLAFQQ 


G, 


, ET^KLSSE 




. . QTGTNSPT 


s. . . . 


. . .RE 


931 


CRF03__AB_R 


FFRENLAFQQ 


R. 


, EARKFSSE 




. . QTRAIS PT 


s. . . . 


. . - RK 


932 


CRF03 AB R 


FFRENLAFQQ 


R. 


. EARKFSSE 




. . QTRAIS PT 


s. . . . 


. . - RK 
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933 




CRF04_cpx_ 


FFRENVAFQQ 


R. 


EARKFSSE 


QARANSPA 


RG . . . . 


. . .M 


934 




CRF04_cpx_ 


FFRENVAFQQ 


R. 


KAGEFSSE 


QARANSPT 


RR . . . . 


. . .E 


935 




CRF04_cpx_ 


FFRENVAFQQ 


G. 


EARKFSSE 


QDRANSPA 


RR . . . , 


. . .E 


936 




CRF05_DF_B 


FFRESLAFPQ 


G. 


EARELPPE 


QTGALSPA 


SR. . . , 


. . .E 


937 




CRF0 5_DF_B 


FFRESLAFPQ 


G. 


KAREFPPE 


QARTLSPT 


SR. . . . 


. . .E 


938 




CRF06_cpx_ 


FFRENLAFQQ 


G. 


EAREFS 


. . . . SEQARANSPT 


HR. . . . 


. . .E 


939 




CRF06_cpx_ 


FFREDLAFQQ 


G. 


EARKFS 


. . . . SEQARANSPT 


RG. . . . 


. . .E 


940 




CRF06_cpx_ 


FFRENLAFQQ 


G. 


EAGELS 


. . . . SEQARANSPT 


RR. . , . 


. . .E 


941 




CRF06_cpx_ 


FFRENLAFPQ 


G. 


EAREFS PE QAR. . . 


.... TEQARTLSPT 


CR . . . . 


. . .E 


942 




CRFll_cpx_ 


FFRENLAFQQ 


R. 


KARELSPE 


QTRANSPT 


SR. . . , 


. . .E 


943 




CRFll_cpx_ 


FFRENLAFQQ 


G. 


EAREFPTE 


QARANSPT 


SR. . . 


. . .E 


944 




D_CD_84ZR0 


FFRENLAFPQ 


G. 


KAGELSSE 


QTRANSPT 


S. . . . 


. . .R 


945 




D_CD__ELI_K 


FFRENLAFPQ 


G. 




QTRANSPT 


SR. . . 


. . .E 


946 




D_CD_NDK_M 


FFREDLAFPQ 


G. 


KAGEFSSE 


QTRANSPT 


SR. . . 


. . .E 


947 




D_UG_94UG1 


FFRENLAFPQ 


W. 


KAREFPSE QT. . . . 


PSRANSPT 


SR. . . 


. . .D 


948 




F1_BE_VI85 


FFRENLAFQQ 


G. 


EARKFPSE 


QTRANSPT 


SR. . . 


. . .E 


94 9 




F1__BR_93BR 


FFRENLAFQQ 


G. 


EARKLHPE 


QARAVSPA 


SR. . . 


. . .E 


950 




F1_FI_FIN9 


FFRENLAFQQ 


G. 


EARKFPS 


ETRANSPA 


SR. . . 


. . .E 


951 




F1_FR_MP41 


FFRENLAFQQ 


G. 




QARANSPA 


SG. . . 


. . .E 


952 




F2_CM_MP2 5 


FFRENVAFQQ 


G. 


EARKFSSE 


QTRANSPA 


SR. . . 


. . .E 


953 




F2KU_BE_VI 


FFRENLAFQQ 


R. 




QTRANSPT 


SR. . . 


. . .E 


954 




G_BE_DRCBL 


FFRENLAFQQ 


G. 




. . . . SEQARANSPT 


RR. . . 


. . .E 


955 




G_NG_92NG0 


FFRENLAFQQ 


G. 




. . . . PEQDRANSPT 


SR. . . 


. . .E 


956 




G_SE_SE616 


FFRENLAFQQ 


G. 




.... SEQDRTNSPT 


CR. . . 


. . .K 


957 




H_BE_VI991 


FFRENLAFQQ 


G. 


KAREFP 


.... PEEARANSPT 


SR. . . 


. . .E 


958 




H_BE_VI997 


FFRENLAFQQ 


R. 


EARKFS 


. . . . PEQARANSPT 


SR. . . 


E 


959 




H_CF_90CF0 


FFRENLAFQQ 


R. 


EARKFS 


.... PEQARTNSPT 


SR. . . 


. . .E 


960 




J_SE_SE702 


FFREDLAFQQ 


R. 


EAREFSPE 


QTRANSPT 


SR. . . 


. . .E 


961 




J_SE_SE788 


FFREDLAFQQ 


R. 


EARELSPE 


QTRANSPT 


SR. . . 


. . .E 


962 




K_CD_EQTB1 


FFREVLASQQ 


R. 


EARKFSSE 


QTRANSPT 


SR. . . 


. . .E 


963 




K_CM_MP53 5 


FFRENLAFPQ 


G. 


EAREFSSE 


QTRANSPT 


SR. . . 


. . .E 


964 




N_CM_YBF30 


FFREELVSLQ 


R. 










965 




O_CM_ANT70 


FFRQILASGG 


H. 


EARQLCAE T 


STPISPT 


DG. . . 


. . .G 


966 




0_CM_MVP51 


FFREVLASGG 


H. 


EARQLCAE T 


SVPISPT 


NG. . . 


. . .G 


967 




0_SN_99SE_ 


FFREILASGG 


H. 




SVPISPT 


DD. . . 


. . .G 


968 




0_SN__99SE_ 


FFREILASGG 


H. 


EARQLCTE T 


SVPISPT 


DD. . . 


. . .G 


969 




U CD 83C 


FFRENLAFQQ 


G. 


EAREFSSE 


QTRANSPT 


SR. . . 


. . . .E 






51 








100 






00BW0762_ 


_1 


LQVR 


GDK. 




. PHSEAG AERQ. . . 


GTLNFPQITL 






00BW0768] 


2 


LQVRG 


DNN . 




. PCSEAG AERQ . . . 


. . . GTLNCPQITL 






00BW0874] 


2 


PQARAISPTS 


REPQVRRDN . 




. SRFEAG VEREG . . 


. . . .TLNFPQITL 






00BW147l' 


J2 


LQVR 


GDN . 




. PRSEAG AERQG . . 


. . . .TLNLPQITL 






00BW1616" 


2 




GNN . 




. PLSEAG GERQ . . . 


. . . GTLNFPQITL 






00BW1686 


8 


LQVR 


GDN . 




.PRSEAG AERQ. . . 


. . . GTLNLPQITL 






OOBWI759' 


_3 




NN. 




. PRSEAG AERQ . . . 


GNLNFPQITL 






00BW1773 


2 




GDN . 




. PRSEAG AERQ . . . 


. . . GTLNFPQITL 






00BW1783' 


_5 




GDN . 




. PCSEAG DERQ . . . 


. . . GTFNFPQITL 






00BW17 9 5_ 


6 










RTTjtJPPOTTL 






OOBWieil^ 


_3 


LQVR 


GDN . 




. PRFEAG EKRQG . . 


. . . .NLNFPQITL 






00BW1859 


_5 




GDD . 




. PRSEAG AERQ . . . 


. . . GTLNFPQITL 






00BW1880^ 


_2 




GDN . 




. PRSEAG AEGQ . . . 


GTLNFPQITL 






00BW1921 


1 


LQVR 


GDN . 




. PCSEAG AERQG . . 


. . . .TLNFPQITL 






00BW2O36 


~1 




GDN . 




. PRSEAG AERQ . . . 


. . . GTLNFPQITL 






00BW2063 


_6 


L. .R 


GDN . 




. .PCSEAG DERQ. . . 


. . . GTLNFPQITP 






00BW2 087^ 


_2 


NSPTSREL. . 


. , . QVRGDN . 




. .PSIKAG PERQ. . . 


. . . GALNFPQITL 






OOBW2127" 


_2 


LQVR 


GDN . 




. .PRSEAG AERQG. . 


. . . .SLNFPQITL 






00BW2128^ 


_3 




GDN . 




. . TRSEAG AKKQ . . . 


. . . GTLNFPQITL 






00BW2276' 


_7 


LQVR 


GDN . 




. . PRAEAG AERQG . . 


. . . .TLNFPQITL 






00BW3 819' 


_3 




GDN . 




. . PRSEAG DERQG . . 


. . . .ALNFPQITL 






00BW3842^ 


_8 




GDN . 




..PRSEAG AERQGT. 


.LQ GTLNFPQITL 
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0 0 BW3 8 7 1_3 LQVR GDN . 

0 0BW3 8 7 6_9 LQVR GDN . 

0 0BW3 8 8 6_8 LQVR GDN . 

0 0BW3 8 9 1_6 LQVR GDN . 

0 0BW3 9 7 0_2 LQVR GDN . 

0 0BW5 0 3 1_1 LQVR GDN . 

96BW0 1B2 1 LQVR GDN . 

96BW04 07 LQVR GDN. 

96BW0502 LQVR GDN. 

9 6BW0 6_J4 LQIR GDN . 

96BW11_06 LRG NN. 

96BW1210 LQVR GDN. 

96BW15B03 LQVR GDN. 

96BW16_2 6 LQ VW GDN . 

9 6BW17 AO 9 LQVR GDN . 

96BWM01_5 L. .R GDN. 

96BWM03_2 LQAR TNSP. 

98BWMC12_2 P QARGDN , 

98BWMC13_4 P. .R GDN. 

98BWMC14_a LQVR GDN . 

98BWM014__1 LQVREQTR ANSSTS . 

98BWM018_d LQVR GDN . 

9 8BWM03 6_a LQVR GDK . 

9 8 BWM03 7_d LQVR GDN . 

99BW3 932_1 FQVR GDN. 

99BW4642_4 LQIR GDD . 

9 9B W4 7 4 5_8 LQVR GGN . 

9 9BW4 7 5 4_7 LQVR GDN . 

9 9 BWMC 1 6_8 LQVR GDK . 

A2_CD_97CD . . . GGR DN. 

A2__CY_94 CY LENGGR DN . 

A2 D 9 7 KR LWNGGG DN . 

A2 G_CD_9 7 C PRVRR GDS . 

A_BY_9 7BL0 LD . GGR DN . 

A_KE_Q2 3_A LWDGGR DS . 

A_SE_SE65 9 PWDRRR DS . 

A_SE_SE725 FWDGGR DS . 

A_SE_SE7 5 3 LWNEGR DS . 

A_SE__SE 8 5 3 LWDGGS DN . 

A_S E_S E 8 8 9 LWDGGR DN . 

A_SE_UGSE8 . .DGGR DS . 

A_UG_92UG0 LWDEGR DS . 

A_UG_U4 5 5_ LWDGGK DD . 

AC_IN_2 13 0 LQIR GDN . 

AC_RW_9 2 RW LWNGG RDS . 

AC_SE_SE94 LRDGGR D. . 

ACD_SE_SE 8 LRVWRR DN . 

ACG_BE_VI 1 LWEGGR DR . 

AD_SE_SE69 LRVWRG DS . . 

AD_SE_SE7 1 LWDGGR DS . 

ADHK_NO_97 LWDRGR DN . . 

ADK_CD_MAL LRVWGG DK . . 

AG_BE_V 111 LGDGGR DN . 

AG_NG_92NG LRVRR GDS . 

AGHU_GA_VI LRVRR GDS . 

AGU_CD_Z 3 2 LRDER GDN . 

AJ_BW_BW2 1 LRVWR GDS . 

B_AU_VH_AF LQVWGR DNN . 

B__CN_RL4 2_ LQVWGR DNN . 

B_DE_D3 1_U LQVWGR DSN . 

B DE HAN U LQVWG SNS . 



.... PRSEAG 


ADRQ 




GTLNFPQITL 


.... PHSEAG 


AERQ 




GTLNFPQITL 


.... PRSEAG 


AERQG 




. SLNFPQITL 


.... PRSEAG 


AERQG 




. TLNFPQITL 


PRSETG 


AEGQG 




. TFNFPQITL 


PRSEAG 


DEREG 




. TLNFPQITL 


.... PRSEAG 


AEGQG 




. ALNLPQITL 


PRSETR 


VEGQG 




. NFNFPQITL 


PRSEAG 


AEGQGT . 


. LO 


GTLNCPQITL 


.... PRFEAG 


TKRQ 




GTLNFPQITL 


.... PCSEAG 


DERQ 




GTLNFPQITL 


.... PCSEAG 


AEGQG 




TTFSFPQITL 


.... PRSEAG 


AERQ 




GTLNFPQITL 


.... PRSETG 


AKGQ 




GTFNFPQITL 


.... PRSEAG 


AERQG 




. TLNFLQITL 


.... PCSEAG 


DERQGT . 


.LQ 


GALNFPQITL 


.... TSREAG 


VEGQG 




. TLNFPQITL 


.... TRFEAG 


DEGQG 




. TLNFPQITIi 


.... PCSEAG 


AERQ 




GTLNLPQITL 


PRSEAG 


AEGQ 




GTLNFPQITL 


.... RELQAG 


AKRQ 




GALNCPQITL 


.... PCSEAG 


AERQGS . 




. TLNFPQITL 


.... PRSEAG 


AEGQG 




.TLNFPQITL 


.... PRSEAG 


GERQG 




. TLKFPQITL 


.... PCSEAG 


AERQG 




. SLNFPQITL 


.... PRSEAG 


AERQ 




RTLNFPQITL 


.... PHSEAG 


AERQG . . 




. TLNFPQITL 


PHSEAR 


VKGQ . . . 




GTPNFPQITL 


SRSEAG 


VEKQG. . 




. NLNFPQITL 


LLAEAG 


E . . QG . . 


.AV 


HPCNFPQITL 


LLPEAG 


TGDQG. . 


.TI 


QSCNFPQITL 


PLAEAG 


AEKQG . . 


.TT 


HSCNFPQITL 


.... LLPEAG 


DEG. . .KGAV 


YPCNFPQITL 


.... PLPETG 


TERQG. . 


.TV 


SSFNFPQITL 


. . . -LPSEAG 


AERQGT . 


.G. 


PTLSFPQITL 


. . . .LPSETG 


ADP. . . . 




.TFSFPQITL 


. . . .LPSEAG 


AERQGT . 


.E. 


LTFSFPQITL 


.... LPSEAG 


AEG. .T. 


.R. 


PTFSFPQITL 


. . . .LPSEAG 


AERQGT . 


.G. 


PTLSFPQITL 


LPSEAG 


EERQGV . 


.GG 


TTLNFPQITF 


LPSEAG 


AKQP. . . 




. TFSFPQITL 


LPSEAG 


AERQGP . 


.E. 


PTFSFPQITL 


LPCETG 

.... ^J£^\^dX\J 


AERQ . . . 


.GT 


DSFSFPQITL 


PRTEAG 


AKRQG. . 




. TLNFPQITL 


LSSETG 

• • • • %J x^ X 


AERQG. . 




. TFNFPQITL 


NSEAG 


TDRQGT . 


.G. 


PAFSFPQITL 


.... PLPEAG 


AERQ. . . 


.GT 


VSFSLPQITL 


LLPEAG 


TEGQG. . 


.TI 


SSFNFPQITL 


.... TFSETG 


AER. . . . 


QGA 


VSFSFPQITL 


.... LPSEAG 


AEKQG. . 


.TG 


STLNFPQITL 


LLSEAG 


TEGQG. . 


.TA 


PSLSFPQITL 


TLiSETG 


AERQ . . . 


.GI 


VSFSFPQITL 


PTjSEAG 


TEGHG. . 


.TI 


SSLNFPQITL 


.... PFPEAG 


AEG . . . KGIT 


SIN LPOITL 

k^ XV • XJ X^ \^ iJ» X XJ 


PTjPEAG 

.... Ir±Jlrdn.\J 


AKG . . . . 


KGA 


VSFNLPOITL 

V fej X^ Mrt XJ X^ X XJ 


.... LLSEAG 


TEGQG. . 


.TI 


PSFSFPQITL 


.... PLPEAG 


GEGQ. . . 


.GT 


VSFNFPQITL 


.... SLSEAG 


ADR . . . . 


QGT 


VSFSFPQITL 


.... SXSEAG 


ADR . . . . 


QGT 


ISFSFPQITL 


.... SLSEAG 


ADR. . . . 


QGT 


VSFSFPQITL 


.... SLSEAG 


ADR . . . . 


QGT 


VSLSLPQITL 
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B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_3 2 02A 
B_TW__TWCYS 
B_US_BC_LO 
B_US_DH123 
B_US_JRCSF 
B_US__MNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2__K 
B__US_WEAU1 
B_US_WR2 7_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW__96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH2 2 
C_IN_93IN1 
C_IN_93IN9 
C_IN__93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF0 3_AB_R 
CRF0 3_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF0 6_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D__CD_ELI_K 
D CD NDK M 



.QGT 
.QGT 
.QGT 
.QGT 
,QGT 
.QGT 
.QGT 
.QGP 
.QGN 
. . .T 



LQVWGR DNN SPSEAG ADR.. 

LRVWGR DNN SPSEAG ADR.. 

LQVWGR ENN SLSEAG ADR . . 

LQVRGR DNN SLTETG ADK . . 

LQVWGR DNN SCSEAG TDR . . 

LQVWGR DNN SLSEAG ANR . . 

LQVWGR DNN SLSEAG AEG.. 

LQVWGT DNN SLSEAG ADR . . 

LQVWGG DNN SPSEAG AGR . . 

LQVWGG DSN SLSEAG AEG.. 

LQVWGR DSN SLSEAG AEAGADRQGI 

LQVWGR DNN SLSEAG EEAGDDRQGP 

LQVWGG DNN SLSEAG ADR. . . .QGT 

LQVWGR DN SLSEAG EDR. . . .QGT 

LQVWGG ENN SLSEAG ADR .... QGT 

LQVQGR DNN SLSEAG ANR .... QGA 

LQVWXR DNN SLSEAG TDR .... QGT 

RQVWRR DNN SLSEAG ADR .... QGT 

LQVWGR GNN SLSETG ADR .... QGD 

LQVWGR DNN SLSEAG DDRQG 

LQVR GDN PRSETR AEGQG 

LRG NN PCSEAG DERQ . 

LQVR GDN PCSEAG AEGQG 

LQVR GDN PRSEAG AERQ . 

LQVR GSN TFSEAG AERQG 

LQVR GDN PSSKAG AERQG 

LQVR GDT PSSKAG AERQG 
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NSDIKWPRR 
KGDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKAVPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
SSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 



KAKIIKDYGK 
KVKIIKDYGK 
KVKIIKDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KVKIIKDYGK 
KVKIIKGYGK 
KVKIIKDYGK 
KVKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KVKIIKDYGK 
KVKIIKDYGK 
KVKIIKDYGK 
KAKIIKDYGK 
KVKIIKDYGK 
KVKIIKDYGK 
KAKIIKDYGK 
KVKIIKDYGK 
KAKIIKDYGK 
KAKIIKNYGK 
KAKIIKDYGK 
KVKIIRDYGK 
RAKIIRDYGK 
KAKIIKDYGQ 
KVKIIKDYGK 
KVKIIRDYGK 
KAKIIKDYGK 
KVKIIKDYGK 
KVKIIRDYGK 
KVKIIKDYGK 
KVKIIRDYGK 
KVKIIKDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIKDYGK 
KAKIIKDYGK 
KVKIIKDYGK 



QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCMAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAS 
QMAGADCVAD 
QMAGADCVAD 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAS 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAS 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGDDCVAG 
QMAGADCVAD 
QMAGADCVAG 
QMAGADCVAG 
QMAGDDCVAG 
QMAGADCVAG 
QMAGADCVAS 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAG7UDCVAG 



1046 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDEDQ 
RQDEDQ 
GQDEN , 
RQDEDQ 
RQDEDQ 
GQDEN . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
GQDEN . 
RQDED . 
RQDEN . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDEN . 
RQDED . 
RQDED . 
GQDEN . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
GQDEN . 
RQDED . 
RQDEDQ 
RQDEDQ 
RQDED . 
RQDEDQ 
RQDED . 
RQDED . 
RQDEDQ 
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98BWM036_a 
98BWM03 7_d 
99BW3932_1 
9 9BW4 64 2_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q2 3_A 
A_SE_SE6 5 9 
A_SE_SE72 5 
A_SE_SE753 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC__IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK__CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z3 2 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE__HAN__U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC__ 
B_KR_WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH123 
B_US_JRCSF 
B_US_iyiNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C BW 96BW1 



GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE. 
GE . 
GE. 
GE. 
GE. 
GE. 
GE, 
GE. 
GE. 
GE, 
GE. 
GE. 
GE. 



GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAVLIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAVAIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWIQD 
GAWLQD 
GAWIQD 
. GAWIQD 



NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
KSDIKWPRR 
NSDIKWPRR 
NGDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NNEIKWPRR 
NXDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NNDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
QSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NGDIKWPRR 
NSDIKWPRR 
NNEIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSDIICWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
KSDIKWPRR 
NSDIKWPRR 
NNDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 



KAKIIKDYGK 
KAKIIRDYGK 
KAKIIKDYGK 
KAKIIKDYGK 
KVKIIKDYGK 
KAKIIKDYGK 
KAKIIKDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
RAKIIRDYGK 
KTKILRDYGK 
KAKIIXDXXK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKILRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIKDYGK 
KAKIIRDYGK 
KAKIIKDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIKDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKVIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KVKIIKDYGK 
KVKIIRDYGK 
KVKIIRDYGK 



QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAS 
QMAGADCVAD 
QMAGADCVAG 
QMAGDDCVAG 
QMAGADCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGXDCVAS 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDGCVAG 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCMAG 
QMAGADCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDGCVAG 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGGDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAG 
QMGSDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QTAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGGDCVAG 
QMAGADCMAS 
QMAGADCVAG 
QMAGADCVAG 



GQDED . 
RQDEDQ 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDEDW 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
GQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
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C_BW_96BW1 

C_BW_96BW1 

C_ET_ETH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx__ 

CRF04__cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_FI_FIN9 

F1_FR_MP41 

F2__CM_MP2 5 

F2KU_BE_VI 

G_BE_DRCBL 

G_NG_92NG0 

G_SE_SE616 

H_BE_VI991 

H_BE__VI997 

H_CF__90CF0 

J_SE_SE702 

J_SE_SE7 88 

K_CD_EQTB1 

K_CM_MP535 

N__CM_YBF3 0 

O_CM_ANT70 

0_CM_MVP51 

0_SN_99SE_ 

O SN 99SE 



GE.GAWIQD 
GEGAVWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWLQD 
GE . GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE.GAIVIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIN . 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE . GAWIQD 



NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
KSDIKWPRR 
KSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NNDIKWPRR 
NNDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
KSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSEIKIVPRR 
NSEIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
NNEIKVIPRR 
NSEIKWPRR 
NNEIKWPRR 
NNEIKWPRR 
NNEIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
, SEIKWPRR 
NSEIKWPRR 
NGDIKWPRR 
KGDIKWPRR 
KGDIKWPRR 
KGDIKWPRR 
KGDIKWPRR 



KVKIIKDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIKDYGK 
KAKIIKDYGK 
KAKIIRDYGK 
KAKIIKDYGK 
KAKIIKDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIKDYGK 
KAKIIKDYGK 
KAKILRDYGK 
KAKIIRDYGK 
KVKIVRDYGK 
KTKILRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIKDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKILKDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
EAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIREYGK 
KAKIIRDYGK 
KAKIIRHYGK 
KAKIIRHYGK 



QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGADCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGNDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAVDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGGDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDGCVAS 
QMAGTDSMAS 
QMAGTDSMAN 
QMAGTDSMAS 
QMAGTDSMAS 



RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDEN . 
RQNED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
GQNED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
SQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
GQDENQ 
GQTESE 
RQTESE 
GQTESE 
GQTESE 



317 



U CD 83C GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAS RQDEN. 
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Table 15. HIV Rev Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


O 111 ^^7^0 1 

00BW07o2_l 


SEQ 


ID 


NO : 


970 Xien : 


TOO 

x^ y 


Name : 


00BW0768_2 


SEQ 


ID 


NO : 


971 Len: 


TOO 

xz y 


Name : 


0 0BW0o74 2 


SEQ 


ID 


NO : 




TOO 

x^ y 


Name : 


0 0BW1471_2 


SEQ 


ID 


NO : 


973 Len: 


x^ y 


Name : 


0 0BW1615 2 


SEQ 


ID 


NO : 


y /4 Lien : 


TOO 

xz y 


Name : 


OOBWlooo 8 




ID 


: 


y / o Xien : 


TOO 

X ^ J7 


Name : 


0 0BW17D 9 3 


SEQ 


ID 


NO : 


0*7 £ T A-n . 

7/0 Xien • 




Name : 


0 0BW17 7 J 2 


bKQ 


ID 


"KT/^ . 

: 


0*7 "7 T Af-» . 

7 / / Xien : 




Name : 


00BW17o-i 5 




ID 


JMU : 




± ^ ^ 


Name : 


00BW17yb 6 


SEQ 


ID 


NU : 


y / y Xien : 




Name : 


rtrtOT*n oil o 
OOBWlo 




XD 


NU : 


Q Q n T A-n . 

you Xien: 


1 0 Q 

A-z, y 


Name : 


00BWlo5 9 5 




XD 


NO : 


yox Xien: 


x^ y 


Name : 


0 OBWlooO 2 


SEQ 


ID 


NO : 


000 T Ai-k . 

yo2 Xien: 


TOO 

x^ y 


Name : 


00BW1921 1 


SEQ 


ID 


JMvJ : 


0 Q 0 T ATI . 

y 0 3 Xien : 


±^ y 


Name : 


T3 Xil O O ^ T 

00BW2 0 3 6__1 


SEQ 


ID 


NO : 


984 Lien: 


x^ y 


Name : 


0 0BW2U63 D 


SEQ 


ID 


"Kirs . 
NO : 


yoD Xien: 


xz y 


Name : 


00BW2 087_2 


SEQ 


ID 


NO : 


oof T • 

yoo Xjen : 


TOO 

jlZ y 


Name : 


00BW2127 2 


SEQ 


ID 


NO : 


987 Xien: 


TOO 

12 y 


Name : 


00BW227b 7 


SEQ 


ID 


NO : 


yoo Xien: 


1^ y 


Name : 


00BW3 819_3 


SEQ 


ID 


NO : 


989 Len: 


12 y 


Name : 


00BW3 842_^8 


SEQ 


ID 


NO : 


990 Len: 


12 y 


Name : 


00BW3 871_3 


SEQ 


ID 


NO : 


991 Len: 


TOO 

12 y 


Name : 


00BW3876_9 


SEQ 


ID 


NO : 


992 Len: 


12 9 


Name : 


0 0BW3 8 8 6_8 


SEQ 


ID 


NO : 


993 Len: 


TOO 

12 y 


Name : 


00BW3891_6 


SEQ 


ID 


NO : 


994 Len : 


TOO 

12 y 


Name : 


00BW3 97 0_2 


SEQ 


ID 


NO : 


995 Len : 


TOO 

12 y 


Name : 


0OBW5 031_l 


SEQ 


ID 


NO : 


996 Len: 


12 9 


Name : 


96BW01B21 


SEQ 


ID 


NO : 


997 Len: 


TOO 

12 y 


Name : 


96BW04 0 7 


SEQ 


ID 


NO : 


y y 0 Len : 


TOO 

x^ y 


Name : 


1^ T.I C" i*\ O 

95BW0502 


SEQ 


ID 


NO : 


99 9 Len : 


TOO 

xz y 


Name : 


96BW06 tJ4 


SEQ 


ID 


NO : 


luuu Xien 


• TOO 

: Xz y 


Name : 


9dBW11_06 


SEQ 


ID 


NO : 


xuux Len 


.TOO 

: 12 y 


Name : 


96BW12 10 


SEQ 


XD 


XT^ • 

NO : 


XUU2 Xien 


. 1 0 Q 

: 1^ y 


Name ; 


96BW15B03 


SEQ 


ID 


NO : 


100 3 Xien 


• TOO 

: 12 y 


Name : 


96BW16 26 


SEQ 


ID 


NO : 


1 A A /I T ^n 

1004 Len 


• TOO 

: 12 y 


Name : 


96BW17A0 9 


SEQ 


ID 


NO : 


100b Xien 


.TOO 

: x.^ y 


Name : 


96BWM01_5 


SEQ 


ID 


NO : 


1 A A f T A-v-t 

xooo Len 


• TOO 

: 12 y 


Name : 


96BWM03_2 


SEQ 


XD 


XT^ . 

NO : 


1 A A T T An 

X007 Len 


• TOO 

: x^ y 


Name : 


98BWMC12_2 


SEQ 


ID 


NO : 


1 A A 0 T ^n 

lOOo Len 


• TOO 

: X2 y 


Name : 


98BWMC13_4 


SEQ 


ID 


NO : 


10 0 9 Len 


• TOO 

: 12 y 


Name : 


98BWMC14_a 


SEQ 


ID 


NO : 


1 A T A T A-v^ 

1010 Len 


• TOO 

: 12 y 


Name : 


98BWM014_1 


SEQ 


ID 


NO : 


1011 Len 


.TOO 

: 12 y 


Name : 


98BWM018_d 


SEQ 


ID 


NO : 


1012 Len 


: 12 9 


Name : 


98BWM03 6_a 


SEQ 


ID 


NO : 


1013 Len 


: 12 y 


Name : 


98BWM03 7_d 


SEQ 


ID 


NO : 


1014 Len 


: 12 9 


Name : 


99BW3932_1 


SEQ 


ID 


NO : 


1015 Len 


: 12 9 


Name : 


99BW4 642_4 


SEQ 


ID 


NO : 


1016 Len 


: 12 9 


Name : 


99BW4 74 5_8 


SEQ 


ID 


NO: 


1017 Len 


:129 


Name : 


99BW4754_7 


SEQ 


ID 


NO: 


1018 Len 


:129 


Name : 


99BWMC16_8 


SEQ 


ID 


NO: 


1019 Len 


:129 


Name : 


A2_CD_97CD 


SEQ 


ID 


NO: 


1020 Len 


: 129 


Name : 


A2_CY_94CY 


SEQ 


ID 


NO: 


1021 Len 


:129 


Name : 


A2D 97KR 


SEQ 


ID 


NO: 


1022 Len 


:129 


Name : 


A2G_CD_97C 


SEQ 


ID 


NO: 


1023 Len 


:129 


Name : 


A_BY_97BL0 


SEQ 


ID 


NO: 


1024 Len 


:129 


Name : 


A_KE_Q2 3_A 


SEQ 


ID 


NO: 


1025 Len 


: 129 


Name : 


A SE SE659 


SEQ 


ID 


NO: 


1026 Len 


:129 





4 903 


Weight : 


1 . 


00 




5102 


Weight : 


1 , 


00 




^ 0 X 3 


LJ^ T nVi 1~ • 
inicx^xxu« • 


X , 


00 


f^Vi 0 W • 


4144 


W<=» T oVi 1" • 

rl ^ .1, i. X L.. • 


1 ^ 


00 


^ It • 


52 98 


We i^ht ! 


1 . 


00 


r^Vi *a 0 Ir • 


ft 7 1 

J 0 / X 


Weight : 


1 , 


00 




4 976 


Weight : 


1 . 


00 


Checlc : 


5775 


Weight : 


1 . 


00 


v...XXCv^i\. • 


D X *± <o 


VvCX^lXl^ • 


X , 


00 


^XXC\^JS. * 


5055 


We i^ht : 


1 , 


00 


Oheclc : 


Rft nd 

o 0 u *± 


W C X^XX L. • 




00 


V^XXCVoJv * 


R9 


T rrli t" • 
TV c X^XX L> • 




00 


^XXC(^J\. « 


rx 27 17 3 


w C X^XX • 


3^ ^ 


00 




64 82 


T frVi ^ • 

vVCX^llL. • 


1 . 


00 


Check : 




wc X^XX L. • 






Checlc : 


c; p J. 

ID J 0 rt 


vxc^x^xxi^ • 




0 0 


^XXCl^JV • 


4 84 8 


Weight : 


1 . 


00 


^necK. • 


R P 


rVC XVJXXL. « 


T 

X . 


00 


Check : 


J 0 0 *± 


WC X^XlU- . 




00 


Check : 


«^ O T 0 
D / X ^ 


TaT A T /~rV^ « 
vVC X^Il L. « 


X * 


n 0 




R ft ^ 
3 3 0 0 


vvcx^xxu. • 


1^ ^ 


0 0 


unecK : 


c 0 Q Q 

y y 


we x^nu • 


T 

X . 




^necK : 


A A 0 
4 ft ^ 


WcX^IlU. . 


T 

X * 




Check : 




we xgii U . 


T 

X . 




v^necK : 


A 0 
3 ^ Z 0 


Wc X^Xl L. . 


T 

X . 




Check : 


^ 0 X ^ 


Wc X^liU. 


T 

X . 




Check : 


A Q 0 
ft D 57 / 


wex^xxL. 


T 

X . 


KJ \J 


v..necK : 


C "7 
O D 3 0 


TaT A t /^Vi 

we x^xiu 


T 

X • 




Check : 


A 1 1 n 

ft J X VJ 


TaT A T *^Vi +~ 

w ti X y 11 1_ 


1^ ^ 


n n 


Check : 


A <^ 'T 
ft D / 3 


we xy lit- 


T 

X . 


n n 


Check : 


C A 0 Q 
3 U / 27 


wexy XXL. 


]^ ^ 


n n 


r^Vi A*-»lr • 


R QO Q 
3 J7 J J7 


wc xy XXL. 


T 

X • 


n n 


^necjv . 


3 0 0 0 


wcs xy XX L. 


T 

. X • 


no 


Check : 


T n 0 
3 X u ^ 


TaTa 1 fty^ i~ 

we xy XXL. 


T 

X • 


n 0 


Check : 


c 0 c 
3 0 / 3 


wexynt- 


1 

: X . 


u u 


Check : 


0 Q 0 
^ 0 Z 3 


we xy nc 


T 

. X . 


n n 

L* u 


^necjv . 


30^0 


TaT A T ^^Vi ^ 

wexy XXL. 


T 

p X < 


nn 


Check : 


0 3 3 ^ 


TaT A T ^^1^ ^ 

we xy nu 


1 

> X • 


n n 


Check : 


^ n A 

0 Uft J 


TaTa t ^^V» 4" 

we xy XI u 


T 

• X . 


nn 


Check : 


33X0 


TaT^^ ^ /^T^ 

we xy 11 L. 


T 

. X . 


n n 

KJ \J 


Check : 


A C Q 
4 3 3 0 


TaT^^ t /^Vi ^ 

we xy nu 


T 

X . 


n n 


L.necK : 


0 1 
/ b3 1 


TaT^^ ^ ^ 

wexynu 


T 

. • X • 


n n 


Check : 


COOT 

3 ^ y X 


wexyni- 


: X • 


n n 
\j \j 


cnecK : 


^ 0 A T 

OOU X 


wexynu 


1 

: X . 


n n 


Check : 


>l T Q A 

4 7 y 0 


Weight 


: X . 


n n 


Check : 


C T 0 ^ 

3 7 3 0 


We xght 


T 

: X . 


u u 


Check : 


0 fr Ort 


we xy XX L. 


: 1 . 


00 


Check : 


6181 


Weight 


1 


00 


Check : 


5182 


Weight 


: 1 


00 


Check : 


4245 


Weight 


: 1 


00 


Check : 


2625 


Weight 


: 1 


00 


Check : 


4125 


Weight 


: 1 


00 


Check : 


4114 


Weight 


: 1 


00 


Check : 


1115 


Weight 


: 1 


00 


Check : 


9470 


Weight 


: 1 


00 


Check : 


2684 


Weight 


: 1 


00 


Check : 


4659 


Weight 


1 


00 



319 



Name : 


A_SE_SE72 5 


SEQ 


ID 


NO: 


1027 


Len : 


129 


Check : 


4491 


Weight : 


1 . 


00 


Name : 


A_SE_SE753 


SEQ 


ID 


NO: 


1028 


Len: 


129 


Check : 


3636 


Weight: 


1. 


00 


Name : 


A_SE__SE853 


SEQ 


ID 


NO: 


1029 


Len : 


129 


Check : 


1862 


Weight : 


1. 


00 


Name : 


A SE SE889 


SEQ 


ID 


NO: 


1030 


Len : 


129 


Check : 


2798 


Weight : 


1. 


00 


Name : 


A SE UGSEB 


SEQ 


ID 


NO: 


1031 


Len : 


129 


Check : 


6865 


Weight : 


1 . 


00 


Name : 


A UG 92UG0 


SEQ 


ID 


NO: 


1032 


Len : 


129 


Check: 


4427 


Weight : 


1. 


00 


Name : 


A UG_U455_ 


SEQ 


ID 


NO: 


1033 


Len : 


129 


Check : 


3229 


Weight : 


1. 


00 


Name : 


AC IN 213 0 


SEQ 


ID 


NO: 


1034 


Len : 


129 


Check: 


5110 


Weight : 


1. 


00 


Name : 


AC_RW_92RW 


SEQ 


ID 


NO: 


1035 


Len : 


129 


Check : 


5015 


Weight : 


1. 


00 


Name : 


AC_SE_SE94 


SEQ 


ID 


NO: 


1036 


Len : 


129 


Check : 


7976 


Weight : 


1. 


00 


Name : 


ACD_SE__SE8 


SEQ 


ID 


NO: 


1037 


Len : 


129 


Check : 


2296 


Weight : 


1. 


00 


Name : 


ACG_BE_VI1 


SEQ 


ID 


NO: 


1038 


Len : 


129 


Check : 


3968 


Weight : 


1. 


00 


Name : 


AD_SE_SE69 


SEQ 


ID 


NO: 


1039 


Len : 


129 


Check : 


4558 


Weight : 


1. 


00 


Name : 


AD SE_SE71 


SEQ 


ID 


NO: 


1040 


Len : 


129 


Check : 


2678 


Weight : 


1. 


00 


Name : 


ADHK NO 97 


SEQ 


ID 


NO: 


1041 


Len : 


129 


Check : 


1890 


Weight : 


1 . 


00 


Name : 


ADK CD MAL 


SEQ 


ID 


NO: 


1042 


Len : 


129 


Check : 


5260 


Weight ; 


1. 


00 


Name : 


AG_BE_VI11 


SEQ 


ID 


NO: 


1043 


Len : 


129 


Check: 


4003 


Weight : 


1. 


00 


Name : 


AG NG_92NG 


SEQ 


ID 


NO: 


1044 


Len : 


129 


Check : 


5027 


Weight : 


1. 


00 


Name : 


AGHU GA_VI 


SEQ 


ID 


NO: 


1045 


Len : 


129 


Check : 


1978 


Weight : 


1. 


00 


Name : 


AGU_CD_Z32 


SEQ 


ID 


NO: 


1046 


Len : 


129 


Check : 


1958 


Weight : 


1 . 


00 


Name : 


AJ_BW_BW2 1 


SEQ 


ID 


NO: 


1047 


Len : 


129 


Check : 


2263 


Weight ; 


1 . 


00 


Name : 


B_AU_VH_AF 


SEQ 


ID 


NO: 


1048 


Len : 


129 


Check : 


4074 


Weight : 


1 . 


00 


Name : 


B_CN_RL42_ 


SEQ 


ID 


NO: 


1049 


Len: 


129 


Check : 


4483 


Weight : 


■ 1, 


00 


Name : 


B_DE_D31_U 


SEQ 


ID 


NO: 


1050 


Len : 


129 


Check : 


5079 


Weight : 


1 . 


00 


Name : 


B DE HAN U 


SEQ 


ID 


NO: 


1051 


Len : 


129 


Check : 


4550 


Weight 


1. 


00 


Name : 


B FR HXB2 


SEQ 


ID 


NO : 


1052 


Len : 


129 


Check : 


3649 


Weight : 


1 . 


00 


Name : 


B GA OYI M 


SEQ 


ID 


NO: 


1053 


Len : 


129 


Check : 


3334 


Weight : 


1, 


00 


Name : 


B^GB CAMl 


SEQ 


ID 


NO: 


1054 


Len : 


129 


Check : 


3865 


Weight - 


1. 


00 


Name : 


B GB GB8 A 


SEQ 


ID 


NO: 


1055 


Len : 


129 


Check : 


3083 


Weight 


1. 


00 


Name : 


B GB MANC 


SEQ 


ID 


NO : 


1056 


Len : 


129 


Check: 


5502 


Weight 


1 . 


00 


Name : 


B KR WK_AF 


SEQ 


ID 


NO: 


1057 


Len : 


129 


Check: 


4156 


Weight 


1 . 


00 


Name : 


B_NL_3 2 02A 


SEQ 


ID 


NO: 


1058 


Len: 


129 


Check : 


3826 


Weight 


1 . 


00 


Name : 


B TW TWCYS 


SEQ 


ID 


NO: 


1059 


Len : 


129 


Check : 


3546 


Weight 


: 1. 


00 


Name : 


B US_BC_LO 


SEQ 


ID 


NO: 


1060 


Len: 


129 


Check: 


4674 


Weight 


: 1. 


00 


Name : 


B US DH12 3 


SEQ 


ID 


NO: 


1061 


Len : 


129 


Check: 


4202 


Weight 


1. 


00 


Name : 


B US JRCSF 


SEQ 


ID 


NO: 


1062 


Len : 


129 


Check : 


3217 


Weight 


1. 


00 


Name : 


B US MNCG 


SEQ 


ID 


NO: 


1063 


Len : 


129 


Check: 


3512 


Weight 


1 . 


00 


Name : 


B US P896 


SEQ 


ID 


NO: 


1064 


Len : 


129 


Check : 


3297 


Weight 


: 1. 


00 


Name : 


B_US_RF_M1 


SEQ 


ID 


NO: 


1065 


Len : 


129 


Check : 


5527 


Weight 


: 1. 


00 


Name : 


B US SF2 K 


SEQ 


ID 


NO: 


1066 


Len : 


129 


Check: 


3616 


Weight 


: 1. 


00 


Name : 


B US WEAUl 


SEQ 


ID 


NO: 


1067 


Len : 


129 


Check: 


4435 


Weight 


: 1. 


00 


Name : 


B_US_WR2 7_ 


SEQ 


ID 


NO: 


1068 


Len : 


129 


Check : 


812 


Weight 


: 1. 


00 


Name : 


B_US_YU2_M 


SEQ 


ID 


NO: 


1069 


Len: 


129 


Check : 


4948 


Weight 


: 1. 


00 


Name : 


BF1_BR_93B 


SEQ 


ID 


NO: 


1070 


Len : 


129 


Check : 


3645 


Weight 


: 1. 


00 


Name : 


C BR 92BR0 


SEQ 


ID 


NO: 


1071 


Len : 


129 


Check : 


4262 


Weight 


: 1 . 


00 


Name : 


C BW 96BW0 


SEQ 


ID 


NO : 


1072 


Len : 


129 


Check : 


4323 


Weight 


: 1 . 


00 


Name : 


C BW 96BW1 


SEQ 


ID 


NO: 


1073 


Len : 


129 


Check: 


3054 


Weight 


: 1. 


00 


Name ; 


C BW 96BW1 


SEQ 


ID 


NO: 


1074 


Len : 


129 


Check: 


3900 


Weight 


: 1. 


00 


Name : 


C BW 96BW1 


SEQ 


ID 


NO: 


1075 


Len : 


129 


Check: 


4051 


Weight 


: 1. 


00 


Name : 


C ET ETH2 2 


SEQ 


ID 


NO : 


1076 


Len : 


129 


Check : 


3843 


Weight 


: 1 . 


00 


Name i 


C IN 93IN1 


SEQ 


ID 


NO : 


1077 


Len : 


129 


Check : 


2878 


Weight 


: 1 . 


00 


Name : 


C IN 93IN9 


SEQ 


ID 


NO : 


1078 


Len : 


129 


Check : 


4499 


Weight 


: 1 . 


00 


Name : 


C IN 93IN9 


SEQ 


ID 


NO: 


1079 


Len : 


129 


Check : 


3994 


Weight 


: 1. 


00 


Name : 


C IN 94 INI 


SEQ 


ID 


NO: 


1080 


Len : 


129 


Check : 


4362 


Weight 


: 1. 


00 


Name : 


C IN 95IN2 


SEQ 


ID 


NO: 


1081 


Len : 


129 


Check: 


3765 


Weight 


: 1 , 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1082 


Len : 


129 


Check : 


4444 


Weight 


: 1 . 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1083 


Len : 


129 


Check : 


3760 


Weight 


: 1 . 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1084 


Len : 


129 


Check : 


3562 


Weight 


: 1. 


00 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


1085 


Len: 


129 


Check : 


5676 


Weight 


: 1. 


00 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


1086 


Len: 


129 


Check : 


6090 


Weight 


: 1, 


00 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


1087 


Len: 


129 


Check : 


6846 


Weight 


: 1 


00 



320 



Name : 


CRF01_AE__T 


SEQ 


ID 


NO: 


1088 


Len: 


129 


Check : 


5393 


Weight 


1. 


00 


Name : 


CRF01_AE_T 


SEQ 


ID 


NO: 


1089 


Len: 


129 


Check : 


6189 


Weight 


1. 


00 


Name : 


CRFOl AE_T 


SEQ 


ID 


NO: 


1090 


Len: 


129 


Check : 


5202 


Weight 


1. 


00 


Name : 


CRF02 AG F 


SEQ 


ID 


NO: 


1091 


Len : 


129 


Check: 


5063 


Weight 


1. 


00 


Name : 


CRF02_AG_F 


SEQ 


ID 


NO: 


1092 


Len : 


129 


Check: 


3731 


Weight 


1 . 


00 


Name : 


CRF02_AG__G 


SEQ 


ID 


NO: 


1093 


Len : 


129 


Check: 


2202 


Weight 


1. 


00 


Name : 


CRF02_AG_N 


SEQ 


ID 


NO: 


1094 


Len : 


129 


Check: 


4873 


Weight 


1. 


00 


Name : 


CRF02_AG__S 


SEQ 


ID 


NO: 


1095 


Len : 


129 


Check: 


3995 


Weight 


1. 


00 


Name : 


CRF02_AG_S 


SEQ 


ID 


NO: 


1096 


Len : 


129 


Check: 


6502 


Weight 


1. 


00 


Name : 


CRF03_AB_R 


SEQ 


ID 


NO: 


1097 


Len : 


129 


Check: 


2858 


Weight 


1 . 


00 


Name : 


CRF03_AB_R 


SEQ 


ID 


NO: 


1098 


Len : 


129 


Check: 


2808 


Weight 


1. 


00 


Name : 


CRF04_Cpx 


SEQ 


ID 


NO: 


1099 


Len : 


129 


Check : 


3912 


Weight 


1. 


00 


Name : 


CRF04_cpx 


SEQ 


ID 


NO: 


1100 


Len : 


129 


Check : 


3700 


Weight 


1. 


00 


Name : 


CRF04 cpx 


SEQ 


ID 


NO: 


1101 


Len: 


129 


Check : 


3297 


Weight 


1. 


00 


Name : 


CRF05_DF_B 


SEQ 


ID 


NO: 


1102 


Len : 


129 


Check: 


3974 


Weight 


1 . 


00 


Name : 


CRF05_DF_B 


SEQ 


ID 


NO: 


1103 


Len: 


129 


Check: 


4062 


Weight 


1. 


00 


Name : 


CRF06_CpX_ 


SEQ 


ID 


NO: 


1104 


Len : 


129 


Check: 


2954 


Weight 


1. 


00 


Name : 


CRF0 6_cpx_ 


SEQ 


ID 


NO: 


1105 


Len : 


129 


Check: 


1655 


Weight 


1. 


00 


Name ; 


CRF06_Cpx__ 


SEQ 


ID 


NO: 


1106 


Len: 


129 


Check: 


2327 


Weight : 


1. 


00 


Name : 


CRF0 6_cpx_ 


SEQ 


ID 


NO: 


1107 


Len : 


129 


Check : 


2706 


Weight : 


1 . 


00 


Name : 


CRFll_CpX_ 


SEQ 


ID 


NO: 


1108 


Len : 


129 


Check : 


2064 


Weight : 


1. 


00 


Name : 


CRFll_Cpx_ 


SEQ 


ID 


NO: 


1109 


Len : 


129 


Check: 


1685 


Weight : 


1. 


00 


Name : 


D CD_84ZR0 


SEQ 


ID 


NO: 


1110 


Len : 


129 


Check : 


4305 


Weight : 


1. 


00 


Name : 


D CD ELI_K 


SEQ 


ID 


NO: 


1111 


Len : 


129 


Check : 


4483 


Weight : 


1. 


00 


Name : 


D CD NDK M 


SEQ 


ID 


NO: 


1112 


Len : 


129 


Check : 


3024 


Weight : 


1. 


00 


Name : 


D UG 94UG1 


SEQ 


ID 


NO: 


1113 


Len : 


129 


Check: 


3298 


Weight : 


1. 


00 


Name : 


Fl BE_VI85 


SEQ 


ID 


NO: 


1114 


Len : 


129 


Check: 


2602 


Weight - 


1. 


00 


Name : 


Fl BR 93BR 


SEQ 


ID 


NO: 


1115 


Len : 


129 


Check : 


2572 


Weight , 


1. 


00 


Name : 


Fl Fl FIN9 


SEQ 


ID 


NO: 


1116 


Len : 


129 


Check : 


3253 


Weight . 


1. 


00 


Name : 


Fl FR MP41 


SEQ 


ID 


NO: 


1117 


Len : 


129 


Check: 


,2465 


Weight 


1 . 


00 


Name : 


F2 CM MP25 


SEQ 


ID 


NO: 


1118 


Len : 


129 


Check: 


2231 


Weight 


1 . 


00 


Name : 


F2KU_BE_VI 


SEQ 


ID 


NO: 


1119 


Len : 


129 


Check: 


461 


Weight 


1 . 


00 


Name : 


G BE DRCBL 


SEQ 


ID 


NO: 


1120 


Len : 


129 


Check : 


3194 


Weight 


1. 


00 


Name : 


G NG_92NG0 


SEQ 


ID 


NO: 


1121 


Len : 


129 


Check : 


4325 


Weight 


1. 


00 


Name : 


G SE SE616 


SEQ 


ID 


NO: 


1122 


Len : 


129 


Check : 


2614 


Weight 


1. 


00 


Name : 


H BE VI991 


SEQ 


ID 


NO: 


1123 


Len : 


129 


Check : 


2347 


Weight 


1 . 


00 


Name : 


H BE VI997 


SEQ 


ID 


NO: 


1124 


Len : 


129 


Check : 


1680 


Weight 


1 . 


00 


Name : 


H CF 90CF0 


SEQ 


ID 


NO: 


1125 


Len : 


129 


Check : 


2751 


Weight 


: 1 . 


00 


Name : 


J SE SE702 


SEQ 


ID 


NO: 


1126 


Len : 


129 


Check : 


2099 


Weight 


: 1. 


00 


Name : 


J SE SE788 


SEQ 


ID 


NO : 


1127 


Len : 


129 


Check : 


2149 


Weight 


: 1. 


00 


Name : 


K CD EQTBl 


SEQ 


ID 


NO: 


1128 


Len : 


129 


Check: 


3510 


Weight 


: 1 . 


00 


Name : 


K__CM_MP535 


SEQ 


ID 


NO: 


1129 


Len : 


129 


Check : 


2798 


Weight 


: 1 . 


00 


Name : 


N_CM_YBF30 


SEQ 


ID 


NO: 


1130 


Len: 


129 


Check : 


3973 


Weight 


: 1. 


00 


Name : 


O__CM_ANT70 


SEQ 


ID 


NO: 


1131 


Len: 


129 


Check : 


9677 


Weight 


: 1. 


00 


Name : 


0_CM_MVP51 


SEQ 


ID 


NO: 


1132 


Len : 


129 


Check : 


8852 


Weight 


: 1 . 


00 


Name : 


0_SN__MP12 9 


SEQ 


ID 


NO: 


1133 


Len : 


129 


Check : 


1678 


Weight 


: 1 . 


00 


Name : 


O_SN_MP13 0 


SEQ 


ID 


NO: 


1134 


Len : 


129 


Check : 


2242 


Weight 


: 1 . 


00 


Name : 


U_CD 83C 


SEQ 


ID 


NO: 


1135 


Len: 


129 


Check : 


9312 


Weight 


: 1. 


00 



SEQ ID NO 1 50 

970 OOBW0762_1 MAGRSGD . . . NDDTLLQAVR IIKILYQSNP YPK.PEGTRQ ARRNRRRRWR 

971 00BW0768_2 MAGRSEDS . . . DATLLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRRRRR 

972 00BW0874_2 MAGRSGD... SDEALLQAVR IIKVLYQSNP YPK.PEGTRQ ARKNRRRRWR 

973 00BW1471_2 MAGRSGD... SDEALLQAVR IIRILYQSNP YPKPEG . TRQ ARKNRRRRWR 

974 00BW1616_2 MAGRSGDS . . . DEALLQAVR TIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 

975 00BW1686_8 MAGRSGDS.. .DEALLQAIK SIKILYQSNP YPE . PQGTRQ AQRNRRRRWR 

976 00BW1759_3 MAGRSGD... NDEAVLQAIR IIKILYQSNP YPK.PRGTRQ AQKNRRRRWR 

977 00BW1773_2 MAGRSGDS.. . DEALLQAVK IIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 

978 00BW1783_5 MAGRSGD... SDEAVLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 

979 00BW1795_6 MAGRSGD... GDAALLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 

980 00BW1811 3 MAGRSGD... SDEELLQVAR IIKILYQSNP YPE . PRGTRQ ARKNRRRRWR 
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981 

982 

983 

984 

985 

986 

987 

988 

989 

990 

991 

992 

993 

994 

995 

996 

997 

998 

999 

1000 

1001 

1002 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

1017 

1018 

1019 

1020 

1021 

1022 

1023 

1024 

1025 

1026 

1027 

1028 

1029 

1030 

1031 

1032 

1033 

1034 

1035 

1036 

1037 

1038 

1039 

1040 

1041 



_5 
'2 

ll 
'1 
~6 
'2 
'2 
"7 
'3 
_8 
^3 
"9 



2 

'1 



00BW1859_ 

OOBWI88O] 

OOBWI921" 

00BW2036" 

00BW2063_ 

00BW2087^ 

00BW2127" 

00BW2276" 

00BW3819' 

00BW3842^ 

00BW3 87lj 

00BW3 876^ 

00BW3886_8 

00BW3891_ 6 

00BW3970' 

00BW5031^ 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_2 6 
96BW17A09 
96BWiyi01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932__1 
99BW4 642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23_A 
A_SE_SE65 9 
A__SE_SE7 2 5 
A_SE_SE753 
A_SE_SE853 
A__SE_SE8 8 9 
A_SE_UGSE8 
A_UG_92UG0 
A__UG_U4 55_ 
AC_IN_2130 
AC_RW_92RW 
AC__SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK NO 97 



MAGRSEDS.. . DAALLQAAK IIKIIYQSNP YPE . PKGTRQ ARRNRRRRWR 
MAGRSGD... NDEALLQAVR IIKILYQSNP FPK.PEGTRQ ARKNRRRRWR 
MAGRSGD... NDEALLQAVR IIKILYQSNP YPE . PQGTRQ ARKNRRRRWR 
MAGRSEDS.. . DEALLQAIR LIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 
MAGRSGDN.D ADAALLQAVK IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 
MAGRSGD... SDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 
MAGRSGD... NDEARLQWK IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 
MAGRSGD... SDEALLQAVR IIKIIYQSNP YPK.PEGTRQ ARRNRRRRWK 
MAGRSGD. . . SDEDLLKAVR LIKILYQSNP YPK.PEGTRR AQRNRRRRWR 
MAGRSEDS.. . DEALLRWR IIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 
MAGRSGDS.. .DEALLQAIR TIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 
MAGRSGDS . . . DEALLHAVR TIKILYXSNP YPE . PKGTRQ ARKNRKRRWR 
MAGRSGDS.. . DEALLQAVR IIKILYQSNP YPE.HQGTRQ ARKNRRRRWG 
MAGRSGDS.. .DEALLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 
MAGRSGDS.. . DEALLQAVK IIKILYQSDP YPK.PEGTRQ ARKNRRRRWR 
MAGRSGDN. . .DEALLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 
MAGRSGD... SDEALLQAVR IIRILYQSNP YPE.PRGTRR ARKNRRRRWR 
MAGRSGD... SDEALLQAVK IIKILYQSNP YPK.PEEIRQ ARKNRRRRWR 
MAGRSGDS . . . DEALLQAVK AIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 
MAGRSGDS.. .DEALLQAVR IIKILYQSNP SPE . PKGNRQ ARKNRRRRWR 
MAGRSGD... NDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRGRWR 
MAGRSGD... SDEALLQAVR IIKILYQNNP YPK.PEGTRQ ARKNRRRRWR 
MAGRSEDS.. .DEALLHAVR IIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 
MAGRSGDS.. . DAALLQAVR IIKILYQSNP YPK. PKGTRQ ARKNRRRRWR 
MAGRSGD... NDEALLQAMG IIKILYQSNP YPKPEG . TRR ARKNRRRRWR 
MAGRSGD... SDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARRNRRRRWR 
MAGRSGD... SDEALLQAVR TIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 
MAGRSGDS.. .DEALLQAVR IIKILYQSNP QPK.PEGTRQ ARKNRRRRWR 
MAGRSGD... SDEALLQAVR IIKILYQSNS YPK.PEGTRQ ARKNRRRRWR 
MAGRSGDS.. .DEALLQAVR IIKILYQSNP PPE . RRGIGQ ARXNRRRRWR 
MAGRSGD... DDERLLQAVR IIKILYQSNP YPS . PEGTRQ ARRNRRRRWR 
MAGRSGD... SDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 
MAGRSGV. . . SDEALLQAVK IIKILYQSNP YPNNPEGSRQ AQRNRRRRWR 
MAGRSGD... SDEALLQAVR IIKILYQSNR YPK.PEGTRQ AQRNRRRRWR 
MAGRSGD... PDEALLQAIR IIKILYQSNP YPK.PEGTRQ ARRNRRRRWR 
MAGRSEDSG. .DAALLQAVR IIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 
MAGRSGDS.. .DEALLQAVR IIKILYQSNP YPK.PKETRQ ARRNRRRRWR 
MAGRSGD... NDAALLLAVQ TIKLLYQSNP YPK.PEGTRQ ARRNRRRRWR 
MAGRSGDS.. .DEALLQAVR IIKILYQSNP CPE . PRGTRQ ARKNRRRRWR 
MAGRSGD... PDEDLIRAIR IIKILYQSNP YPKPRG . TRQ ARKNRRRRWR 
TAGRSDD. . . PDESLLQAIR TIKILYQSNP YPKPRG . SRQ AQRNRRRRWR 
MAGRSGD... PDEDLLRAVR AIRILYQSNP SPDPRG.SRQ ARKNRRRRWR 
MAGRSGS... TDEELLQAAR IIKILYQSNP YPPPEG . TRQ ARKNRRRRWR 
MAGRSGG... TDAELLTAVR IIXFLYQSNP YPTPRK.TRQ AXKNQRRRXR 
MAGRSGD... SDEELLRAVR IIKILYKSNP YPKPKG . SRQ ARKNRRRRWR 
MAGRSGP... GDEELLKAIR IIKILYQSNP YPKPRG . TRQ ARKNRRRRWR 
MAGRSGD... SDEELLRAVR IIKILYQSNP YPRPKG.SRQ AQKNRRRRWR 
MAGRSGN. . . SDEELLRAIR IIKILYNSNP YPKPKG. SRQ ARKNRRRRWR 
MAGRSGN. . . SDEELLRAIR IIKILYQSNP HPKPRG.SRQ ARKNRRRRWR 
MAGRSGD... SDEELLKAVR IIKILYQSNP YPKPRG . TRQ ARKNRRRRWR 
MAGRSGD... SDEELLKAVR TIKILYQSNP YPQPKG . SRQ ARKNRRRRWR 
MAGRSGN... PDEELLRAIR IIKILYQSNP YPEPKG.TRQ ARKNRRRRWR 
MARRSGN. . . PDEDLLKAVR IIKLLYQSNP CPNPRG . SRQ ARKNRRRRWR 
MAGRSGD... SDEELLQWR IIKILYRSNP YPKPRG . TRQ ARKNRRRRWR 
MAGRSGD... SDETLLQAVK IIKILYQSNP YPK.PEGTRQ ARRNRRRRWR 
MAGRSGD... SDEALLQAVR IIKILYQSNP YPKPRG . TRQ ARKNRRRRWR 
MAGRSGD... SDEDLLRAIR IIKILYKSNP YPKPRG . SRQ ARKNRRRRWR 
MAGRSGA. . . SDEELLRAVR IVKILYQSNP YPKPEG . TRQ ARRNRRRRWR 
MAGRSGD... SDEXLLKAVR LIKTLYQSNP PPSPEG.TRQ ARRNRRRRWR 
MAGRSGN... SDEELLQAAR IIKILYQSNP YPKPKG . SRQ ARKNRRRRWR 
MAGRSGD... RDADLLKAVR IIKILYQSNP YPE . PTGSRQ ARRNRRRRWR 
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1042 ADK_CD_MAL MAGRSGD . . . SDEDLLRAIR LIKILYQSNP PPNTEGTTRQ ARRNRRRRWR 

1043 AG_BE_VI11 MAGRTGS . . . TDEELLKAVR TIKILYQSNP YPSSEG.SRQ ARKNRRRRWR 

1044 AG_NG_92NG MAGRSGD... ADEELLRVTR IIKILYQSNP YPPPEG.TRQ ARKNRRRRWR 
104 5 AGHU_GA_VI MAGRSGA. . . SDEELLKAVR IIKILYQSNP FPE . PTGTRQ ARRNRRRRWR 
1046 AGU__CD_Z32 MAGRSGD... SDEELLKIVR IIKILYQGNP YPPPEG.TRQ ARRNRRRRWR 

.1047 AJ_BW_BW21 MAGRSGD... NDEQLLLAIR IIKILYKSNP YPKPNG . SRQ ARRNRRRRWR 

104 8 B_AU__VH__AF MAGRSGD... SDDELLKTVR LIKFLYQSNP PPSPEG.TRQ ARRNRRRRWR 

1049 B_CN_RL42_ MAGRSED . . . SDEELLKTVR LIKLLYQSNP LPSPEG.TRQ ARRNRRRRWR 

1050 B_DE_D31_U MAGRSGD... SDEELLKTVR LIKFLYQSNP PPSPEG.TRQ ARRNRRRRWR 

1051 B_DE_HAN_U MAGRSGD... SDEELLKTVR LIKFLYQSNP PPSNEG . TPT ARRNRRRRWR 

1052 B_FR_HXB2_ MAGRSGD... SDEELIRTVR LIKLLYQSNP PPNPEG.TRQ ARRNRRRRWR 

1053 B_GA_OYI_M MAGRSGD... SDEELLKTVR LIKFLYQSNP PPNPEG.TRQ ARRNRRRRWR 

1054 B_GB_CAM1_ MAGRSGD... SDEELLKAVR LIKLLYQSNP LPSSKG.TRQ ARRNRRRRWR 
10 55 B_GB_GB8_A MAGRSGD... SDEDFLKTVR FIKFLYQSNP PPNPKG.TRQ ARRNRRRRWR 

105 6 B_GB_MANC_ MAGRSGD... SDEELLQTVK LVKFLYQSNP PPSPEG.TRQ ARRNRRRRWR 

1057 B_KR_WK_AF MAGRSGD... SDEELLRTIR IIKFLYQSNP LPEPEG.TRQ ARRNRRRRWR 

1058 B_NL_32 02A MAGRSGD... SDEDLLKTVR LIKFLYQSNP PPSPEG.TRQ ARRNRRRRWR 
10 5 9 B_TW_TWCYS MAGRSGD... SDEELLRTVR LIKLIYQSNP PPNPEG.TRQ ARRNRRRRWR 

1060 B_US_BC_LO MAGRSGD... SDEELLKTVR LIKLLYQSNP PPNPEG.TRQ ARRNRRRRWR 

1061 B_US_DH123 MAGRSGE . . . SDEDLLNTVR LIKLLYQSNP LPSLEG . TRQ ARRNRRRRWR 

1062 B_US_JRCSF MAGRSGD... SDEDLLKTVR LIKFLYQSNP PPSNEG . TRQ ARRNRRRRWR 

1063 B_US_MNCG_ MAGRSGD... SDEELLKTVR LIKFLYQSNP PPSSEG.TRQ ARRNRRRRWR 

1064 B_US_P896_ MAGRSGD... SDEDLLKTVR LIKFLYQSNP PPSLEG . TRQ ARRNRRRRWR 

106 5 B_US_RF_M1 MAGRRGD . . . SDEDLLKAVR LIKSLYQSNP PPSPEG.TRQ ARRNRRRRWR 

1066 B_US_SF2_K MAGRSGD... SDEELLRTVR LIKLLYQSNP PPSPEG.TRQ ARRNRRRRWR 

1067 B_US_WEAU1 MAGRSGD... SDEDLLKTVR LIKILYQSNP PPSPEG.TRQ ARRNRRRRWR 

1068 B_US_WR27_ MAGRSGD... SDEELLQKV. LIRFLYQSNP PPSSEG . TRQ ARRNRRRRWE 

1069 B_US_YU2_M MAGRSGD... SDEDLLRTVR LIKVLYQSNP PPSSEG.TRQ ARRNRRRRWR 

1070 BF1_BR_93B MAGRSGD... SDTELLKAVS YIKILYQSNP LPKPKG . TRQ ARRNRRRRWR 

1071 C_BR_92BR0 MAGRSGD... SDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARRNRRRRWR 

1072 C_BW_96BW0 MAGRSGD... SDEALLQAVR IIKILYQSNP YPK.PEGTRQ AWRNRRRRWR 

1073 C_BW_96BW1 MAGRSGD... NDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 

1074 C___BW__96BW1 MAGRSGD... SDEALLQAVR IIKILYQNNP YPK.PEGTRQ ARKNRRRRWR 

1075 C_BW_96BW1 MAGRSEDS . . .DEALLHAVR IIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 

1076 C_ET__ETH22 MAGRSGD... SDEELLKAVR IIKILYQSNP YPT . PEGTRQ ARRNRRRRWR 

1077 C_IN__93IN1 MAGRSGDS . . . DEALLQAVR IIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 

1078 C_IN_93IN9 MAGRSGDS.. .DEELLKAVR IIKILYQSNP YPE . PRGTRQ ARKNRRRRWR 

1079 C_IN__93IN9 MAGRSGDS.. .DEALLRAVR IIKILYQSNP YPE . PRGTRQ ARKNRRRRWR 
10 80 C_IN_94IN1 MAGRSGDS.. . DEALLKAVR IIKILYQSNP YPE . PRGTRQ ARKNRRRRWR 

1081 C_IN_95IN2 MAGRSGDS.. .DEALLKAVR IIKILYQSNP YPE . PRGTRQ ARKNRRRRWR 

1082 CRF01_AE_C MAGRSGN . . . TDEDLLQAVR IIKILYQSNP YPPPEG.TRQ ARKNRRRRWR 

1083 CRF01_AE_C MAGRSGS . . . TDEDLLRTVR IIKILYQSNP YPPAEG.TRQ ARKNRRRKWR 

1084 CRF01_AE_C MAGRSGS... TDEELLRAAR AIKILFQSNP YPSSEG.TRQ ARKNRRRRWR 

1085 CRF01_AE_T MAGRSGS... TDEELLRAVR IINILYQSNP YPSSEG.TRQ TRKNRRRRWR 

1086 CRF01_AE_T MAGRSGS... TDEELLRAVR IIKVLYQSNP YPSSEG.TRQ TRKNRRRRWR 

1087 CRF01_AE_T MAGRSGS... TDEELLRAVR IINILYQSNP YPSSEGGTRQ TRKNRRRRWR 

1088 CRF01_AE_T MAGRSGS... TDEELLRAVR IIKLLYESNP PPSSEG.TRQ TRKNRRRRWR 

1089 CRF01_AE_T MAGRSGS... TDEELLRAVR IIKILYQSNP FPSSEG.TRQ TRRNRRRRWR 

1090 CRF01_AE_T MAGRSGS... TDEELLRAVK IINILYQSNP LPSSEG.SRQ TRKNRRRRWR 

1091 CRF02_AG_F MAGRSGD. . . ADEELLRWR IIKILYQSNP YPPPEG.TRQ TRKNRRRRWR 

1092 CRF02_AG_F MAGRSXD . . . ADEELLRWR IVKILYQSNP YPPPEG.TRQ ARKNRRGRWR 

1093 CRF02_AG_G MAGRSGD... ADEELLRVIR IIKILYQSNP YPKPEG . TRQ ARRNRRRRWR 

1094 CRF02_AG_N MAGRSGD... ADEELLRAVR IIKILYQSNP YPPPEG.TRQ TRKNRRRRWR 

1095 CRF02_AG_S MAGRSGN... ADEELLRAVR TIKILYQSNP YPPPEG.TRQ ARKNRRRRWR 

1096 CRF02_AG_S MAGRSGD... ADEGLLRAVR IIRILYQSNP YPPPEG.SRQ ARRNRRRRWR 

1097 CRF03_AB_R MAGRSGD... SDEELLKTIR LIKFLYQSNP PPSPEG.TRQ ARRNRRRRWR 

1098 CRF03_AB_R MAGRSGD... SDEDLLKTIR LIKFLYQSNP PPNPEG.TRQ ARRNRRRRWR 

1099 CRF04_cpx_ MAGRSGN. . . IDEDLFKAAR AIKILYQSNP YPNNPTGTRQ ARRNRRRRWR 

1100 CRF04_cpx_ MAGRSG. . . . SNEDLLGSVG IVKILYQSNP YPN . PTGTRK ARRNRRRRWR 

1101 CRF04_cpx_ MAGRSGS... TDEDLLKAVG IVKILYQSNP YPNNTAGTRQ ARRNRRRRWR 

1102 CRF05 DF B MAGRSGD... RDEDLLKAVR LIKILYQSNP LPSPEG.TRQ ARRNRRRRWR 
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1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 



CRF05_DF_B 
CRF06_cpx_ 
CRF0 6_cpx_ 
CRF0 6_cpx_ 
CRF06_cpx__ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR__MP41 
F2_CM_MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H__CF_90CF0 
J_SE_SE702 
J_SE_SE7 8 8 
K_CD_EQTB1 
K_CM_MP535 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM_MVP51 
0_SN_MP12 9 
O_SN_MP13 0 
U CD 83C 



MAGRSGD. . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGD, . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGD . . 
MAGRSGD. . 
MAGRSGD . . 
MAGRSGD . . 
MAGRSGS . . 
MAGRSGD . . 
MAGRSGS . . 
MAGRSGD . . 
MAGRSGA. . 
MAGRSGA. . 
MAGRSGD . . 
MAGRSGD . . 
MAGRRGD . . 
MAGRRGD . . 
MAGRSGVN. 
MAGRSED . . 
MAGRSEE . . 
MAGRSDG . . 
MAGRSDG . . 
MAGRSGE . . 



RDEDLLKAVR 
SDDRLLLAVR 
NDEQLLLAVR 
ISTDEQLLLAVR 
SDEQIiLWAVR 
NDEQLLTAVK 
SDAQLLAAAR 
SDEDLLTAVR 
SDEDLLKAVR 
SDENLLKAIR 
RDEELLQAVR 
SDTELLKAVK 
SDQELLKAVR 
SDTELLKAVK 
NDEELLRAVR 
RDEELLKAVR 
SDEELLKAVR 
TDEELLTAVR 
PDEELLRAVR 
TDEELLRAVK 
NDEGLLRACR 
GDEQLPQVCK 
SDTELLQVCK 
NDDQLLLAVR 
SDDQLLLAVR 
SEQQLLTPVR 
PDEQLLTTVR 
. DEELLRAVR 
.DQ.LLQAIQ 
.DQQLLQAIQ 
.DQPLLRAIQ 
.DQPLLRAIQ 
SDEELLRAVR 



LIKFLYQSNP 
IIKILYQSNP 
IIKILYQNNP 
TIKILYQSNP 
VIKILYQSNP 
IIKILYQSNP 
IIKILYQSSP 
LIKILYQSNP 
LIKFLYQSNP 
LIKFLYQSNP 
LIKILYQSNP 
CIKILYQSNP 
YIKILYQSNP 
YIKILYQSNP 
AIKILYQSNP 
YIKILYQSNP 
LIKILYQSNP 
IIKLLYQSNP 
IIKTLYQSNP 
AIKILYQSNP 
IIRLLYQSNP 
IIKIIYQSNP 
IIKILYQSNP 
IIKILYQSNP 
LIKILYQSNP 
IIKILYQSNP 
TIKILYESNP 
VIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNS 
IIKILYQSNP 
IIKILYQSNP 



PPRPEG . TRQ 
YPKPNG.SRQ 
YPKPNG . GRQ 
YPKPSG. SRQ 
YPKLSG. SRQ 
QPNPTG . SRQ 
YPKPAG.TRQ 
PPSPEG.TRQ 
PPSPEG.TRQ 
PPSPEG.TRQ 
PPSPEG.TRQ 
YPKPEG . TRQ 
YPKPEG . TRQ 
YPSPDG.TRQ 
YPKPEG . TRQ 
YPKLEG . TRK 
YPKPEG . TRQ 
SPPPEG . TRQ 
YPSPAG . TRQ 
YPPPEG . TRQ 
YPE . PAGTRQ 
YPE . PAGTRQ 
CPE . PTGTRQ 
YSKPNG . SRQ 
YPKPNG . SRQ 
YPKPEG . TRQ 
YPNLEG . SRQ 
YPNSKG.TRQ 
QPSPRG.SRN 
CPTPAG . SRN 
HTSPTG.SRS 
HPSPTTGSTS 
PPNPEG , TRQ 



ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNQRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARKNRRRRWR 
ARRNRRRRWR 
AQRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
TRRNRRRRWR 
ARRNRRRRWR 
ARKNRRRRWR 
ARKNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARKNRRRRWR 



OOBW0762_1 
00BW0768_2 
00BW0874_2 
0 0BW14 71_2 
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ESGGTSGTQQ 
ESGGTSGTQQ 
ENGGTSGTQQ 
EDCEPTGTEQ 
ESSGNSG. . . 
ESGGTFGTQQ 
ESGGTSGTER 
ESGGTSGTQQ 
KSSGTSGTQQ 
ESSGTSGTQQ 
EGSGTSGTQQ 
ESSGTSGTQQ 
ESSGTSGTQR 
ESSGTSGTQQ 
ESGGTSGTQQ 
ESSGTSGTQQ 
EGSGTSGTQQ 
EGSGTSGTQR 
EGGGTSGTQQ 
EGDRTYGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQ . 
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A_SE_SE725 
A_SE_SE753 
A_SE_SE853 
A_SE_SE8 8 9 
A_SE_UGSE8 
A__UG_92UG0 
A_UG_U4 55_ 
AC_IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
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ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
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B_GB_CAM1_ 
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ARQRQIHSIG 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQIHSLS 
ARQRQINSIS 
TRQKQINSIS 
ARQRQIHSIS 
ARQRQIDSIS 
ARQRQIRAIS 
ARQRQIHSIS 
ARQRQINSIS 
ARQRQIHSIS 
ARQKHIHSIS 
ARQRQINSIS 
ARQTQINSLS 
ARQRQIRAIiS 
ARQRQINSIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQISSLS 
ARQNQIRAIS 
ARQRQIHSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIRAIS 
ARQRQIREIS 
ARQRQINSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQKQIDSLS 
ARQRQIDSLS 
ARQRQIDTLS 
ARQRQIDSLS 
ARQRQIDSIS 
ARQRQIHSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRHIHSLS 
ARQRQINSIG 
ARQNQIDSIS 
ARQXQIHSIG 
ARQRQINSIG 
ARQRHIQAIS 
ARQRQISALS 
ARQKQIHSIG 
ARQRQIHSLG 
ARQNQIDSIS 
ARQRQIRQIS 
ARQRQIREIS 
QRQRQIQSIS 
ERQRQIRSIS 
ERQRQIHSIS 
ERQRQIRKIS 
ERQRHIRAIS 
ARQRQIHQIG 
GRQRQIQSLS 



ERIIiSTCLGR 
ERILTTCLGR 
ERILSTCLGR 
ERILSACLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
TRILSTCLGR 
ARIFSACLGR 
ERILSTCLGR 
ERILSACLGR 
ERILSACLGR 
ERILSDCLGR 
ERILSTCLGR 
ERIVSTCLGR 
ERILSTVLGR 
ERILSTCLGR 
ERILSSCLGR 
ERILSTCLGR 
ERILFTCLGR 
ERILSTCLGR 
KRILSTCLGR 
ERILSNCLGR 
QRILSDCLGG 
ERILSTCLGR 
ERVLRTCLGR 
ERILSACLGR 
ERILSTCLGR 
KRIFSTCXGR 
ERILSTCLGR 
ERILSACLGR 
ERILSTCLGR 
ERILNACLGG 
ERILSTCLGR 
ERILSTCLGR 
QRILSACLGR 
ERVLSTCLGR 
ERILSDCLGR 
ERILSTFLGR 
ERILSTCLGR 
ERILSTCLGR 
QRILSTCLGR 
ERILCTCLGR 
ERILSTYLGR 
KRILSNCLGR 
ERVLATCMGR 
ERILSTYLGR 
RRILDACLGR 
ERILSTCLGR 
ERVLATYLGR 
ERILTTCLGR 
ERILSTCLGR 
GWILSTYLGR 
DRILVTYLGG 
ERILSTYLGR 
ERILSTFLGR 
ERILGTYLGR 
GWILSTYLGR 
NWILSTHLGR 
EWILSAFLGR 
AWILSTRLGR 
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PAERAPFQLP 
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PAEPVPLQLP 
STEPVPLQLP 
PEQPVPLPLP 
PAEPVPLQLP 
SAEPVPLQLP 
SAEPVPLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
STQPVPLQLP 



PLERLHIDCS 
PIERLHIGDS 
PIERLHIDCS 
PIERLHIDCS 
PIERLHIGGS 
PIERLHISDS 
PIERLHIGGS 
PIERLNIGDS 
PIERLHIGSS 
PLERLHLDCS 
PIERLHIGDS 
PIERLSIGDS 
PIERLHIDCS 
PIERLHIGDS 
PIERLHIDCS 
PIERLNINCS 
PIERLHIDCS 
PIERLHIGDS 
PIERLHIADS 
PIERLNIGDS 
PIERLHIDCS 
PLERLHIGDS 
PIEGLHIDCN 
PIERLNIDCN 
PLERLHLDCS 
PLERLHIDCS 
PLERLHLDCS 
PLERLHLDCS 
PIERLHLDCS 
PLERLHLDCC 
PLERLNLDCR 
SLETLHLDCH 
PLERLNLDCR 
PLEGLHLDCC 
PIERLHLDCS 
PLERLHIDCH 
PIERLHLDCS 
PIERLRLDCS 
PLERLHLDCQ 
PIERLTIDCS 
PLERLHLD . . 
PLERLNLDCC 
PLEGLTLDCN 
PLERLTLNCI 
PLERLNLNCS 
PLERLTLDSS 
PLERLTLNCN 
PLERLSLDCS 
PIERLSLDCS 
PLERLTLDCS 
PIERLRIDCS 
PIERLRLDCS 
PLERLTLDCS 
PLERLTLDCS 
PLERLTLDCS 
PLERLTLDCS 
PLERLTLDCN 
PLERLNLDCS 
PLERLTLDCS 
PIERLTLDCD 
PLERLTLDCS 



ESSGTPGTQQ 
ESGGTSGTQQ 
ESSGASGTQR 
KSVGTSG . . . 
ESGGTSGTQQ 
ESSGTSGTQQ 
ENSGTTGTQQ 
ESGGTSGTQQ 
ESGGTSGTQ . 
EDCEPTGTEQ 
ESSGTSGTQQ 
ESSGTSGTQQ 
ESGGTSGTQQ 
ESSGTSGTQQ 
ESGGTPG, , , 
ESSGTSGTQQ 
ESSGTSGTQH 
ESGGTYGTQQ 
KGGGTSGIQQ 
ESGGTYGTLQ 
ESSGTSGTQQ 
ESGGTSGTQQ 
ESSGTSGTQQ 
ESGGTSGTQQ 
EDCGTCGTQQ 
EDCGTSGTLQ 
EDCGTSGTQQ 
EDGGTAETQQ 
EDCXTSETQQ 
EDCGTSGTQQ 
EDCGTSGTQQ 
DDCGTSGTQQ 
EDCGTSGTQQ 
EDCGTSGTEG 
EDCGTSGTQQ 
EDCGTSGTG . 
EDCGTSGTQQ 
ESGGTSGTQQ 
EDCGTSGTQQ 
EDGGTSGTQQ 

SGTQQ 

EDCGTSGTQG 
ESSGTSGTEG 
EDCGTSGTQG 
KDCGTSGTQG 
EDCDIAGKQG 
EDCGTSGTQG 
KDIGTSGTQR 
EDSRTPETQQ 
EDCGTSGEKG 
EDRGDSDPQG 
EDCGHSGTQG 
KDCGTSGTQG 
KDCGTSGTQG 
EDCGTSGTQG 
EDCGNSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
KDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
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RRQWWIQSLS 

ERQRQIRSIS 

ERQRQIRTIS 

ERQRQIRSIS 

QRQRQIQSIS 

ERQRQIRTIS 

ERQRHIRSIS 

ERQRQIRSIS 

ERQRQIRRCS 

ERQRQIRSIS 

ERQRQIRKIS 

.RQRQIQSLS 

ERQRQIRSIS 

ARQRQIREIS 

ARQRQIHSIS 

ARQRQIHSIS 

ARQKQINSIS 

ARQRQIHSIS 

ARQRQIDSIS 

ARQRQIHTLS 

ARQRQIHSIS 

ARQRQIHSLS 

ARQKQIHSLS 

ARQRQIHSIS 

ARQRQIHSIS 

RRQRQIHSLS 

ARQRQIHKIG 

ARQRQIRALS 

ARQRQIRAIS 

ARQRQIRAIS 

ARQRQIRAIS 

ARQRQIREIS 

ARQRQISAIS 

ARQRQISAIS 

ARQRQIRAIS 

ARQRQIRAIS 

ARQRQIHSLS 

ARQRQIRAIS 

ARQRQIRAIS 

ARQRQVRAIS 

ERQRHIHSIS 

ERQRHIRSIS 

ARQKQIHSLS 

ARQKQIHSIS 

ARQNRIHSIS 

ARQRQINSIG 

ARQRQIRSIA 

ARQNQIDSIS 

ARQNQIDSIS 

ARQKQIDSIS 

ARQNQIDSIS 

ARQNQIDSIS 

ARQNQLHSIS 

ARQRYIHSIG 

ARQRQIREIA 

ARQRQIHSIG 

ARQRQIHSIG 

ARQRQIRALS 

ARQRQIREIS 

ARQRQIRAIS 

ARQKQIRSIS 



GWILNTHLGR 
ERILSTYLGR 
GWILSNYLGR 
ERILSTFLGR 
GWILSNHLGR 
ERILSTYLGR 
AWILSNYLGR 
ERILGTFLGR 
EWILDTYLGR 
GWILSTYLGR 
GWILNTYLGR 
AWIISTHLGR 
GWLLSNYLGR 
ERILSSCLGR 
ERILSTCVGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
TRILSTCLGR 
ERILSNFLGR 
ERILSTCLGR 
ERILSACLGR 
ERILSTCLGR 
ERILSACLGR 
ERILSTFLGR 
ERILVACVGR 
ERILSTCLGR 
ERILSACLGR 
ERILITCLGR 
ERILNACVGR 
ERILSTCLGR 
ERILSSCVGR 
ERILSTCLGR 
ERILSACLGR 
ERFLSTCLGR 
QRILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
EQILSTYLGR 
QRILSTYLGR 
ERILATYLGR 
ERVLATYLGR 
ERILAACLGR 
ERLLSTYLGR 
DRIVDTYLGR 
ERVLSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSSCLGR 
QRILSDCLGR 
QRILSTCLGR 
ERILSTYLGR 
ERILGTYLGR 
ERIICTFLGR 
ERIISTYLGR 
DRILSSCLGR 
DRILSSCLGR 
ERILSSCLGR 
ERILVACLGR 



PAEPVPLQLP 
SAEPVPLQLP 
PAEPVPLQLP 
SAEPVPLQLP 
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FEEPVPLPLP 
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SAEPVPLQLP 
PTEPVPLPLP 
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PTEPVPFQLP 
PEEPVPLQLP 
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PTEPVPLQLP 
SAEPVPFLLP 
PAEPVPLQLP 
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PAEPVPLQLP 
SAEPVPLQLP 
PAEPVPLQLP 
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STEPVPLPLP 
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PAEPVPLQLP 
PAEPVPLQLP 
SEEPVPLQLP 
PEEPVPLQLP 
SAEPVPLQLP 
PTEPVPFQLP 
SAEPVPLQLP 
SEEPVPLQLP 
SEEPVPLQLP 
SEEPVPLPLP 
SEEPVPLQLP 
PAEPVPLQLP 
PEEPVPLQLP 
FEEPVPLQLP 
SEEPVPLQLP 
PAEPVPLQLP 
LEEPVPLQLP 
PEEPVPLQLP 



PLERLTLDCN 
PLERLTLDCD 
PLERLTLDCD 
PLERLNLGCN 
PLERLTLDCN 
PLERLTLDCN 
P . QRLTLDCS 
PLEKLTLDCN 
PLERLTLDSS 
PLERLTLDCS 
PLDRLTLDCK 
PLERLTLDCS 
PLERLTLDCN 
PLERLHINCS 
PIERLNINCS 
PIERLHIDCS 
PIERLHISDS 
PIERLHIGGS 
PIERLNIGDS 
PLERLNLDCS 
PIERLHIGGS 
PLERLHISGS 
PLERLHISGS 
PIERLHISGS 
PIERLHISGS 
PLERLHIDCS 
PLERLHLDCS 
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PIERLNLDCS 
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PLERLHINCS 
PLERLHINCS 



EECGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGNSGAQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGQGTEEG 
ESGGTSGTQQ 
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ESGGTSGTQQ 
ENSGTTGTQQ 
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ESGGTSGTQQ 
ESGGTSGTQQ 
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EDCGTSGTQQ 
EDCGTSGTQQ 
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EDGGTSGTQQ 
EDCGTSGTQQ 
EGCGTSGTQQ 
EGCGTSGTQQ 
EDCGNSGTQS 
EDCGTSGTQL 
EDCGTSGTQG 
EDSGTSGTQQ 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGDKG 
EDCGTSGEKG 
EDCGTSGDKG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGNSGTQG 
EDCGNSGTQG 
EDCGNSGTQG 
EDCGNSGTQG 
EDCGNPGTQG 
EDCGNSGTQG 
EDCGTSGTQG 
EDCRTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGQGPEEG 
EDCGQGAEEG 
EDCGQGTEEG 
KDCGQGTNEG 
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LQEPVRLQLP 
PAEPVPFQLP 
PEEPVPLQLP 
PAEPVPFQLP 
PAEPVPLQLP 
PAEPVPLQLP 
PPEPVPLQLP 
PPEPVTLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
STEPVPLQLP 
SAEPVPLQLP 
PPEPVDLPLP 
PQNNNIVDLP 
SQDNNLVDLP 
PQDNNLVELP 
PQDNNLVELP 
PAEPVHLQLP 



LLEKLHINCS 
PLERLNLDCS 
PLERLHLDCS 
PLEGLSLDCS 
PLERLHLDCS 
PLERLTLDCS 
PLERLTLDCN 
PLERLTLNCS 
PIERLRLDCS 
PIERLRLDCS 
PLERLSLNCD 
PIEKLNLNCD 
PLDRLTLDTE 
PLEQLSIRDP 
PLEQLNIRDP 
PLEQLSIRDP 
PLEQLSIRDP 
PLERLNLDCS 



EDCGQGTEKG 
EDSREGAEGE 
EDGGTSGTQQ 
KDGGTSGTQQ 
EDSGTSGTQQ 
EDCGTSGEKG 
KDCGTSGEKG 
EDCGTSGEKG 
EDCGNSGTQG 
EDCGNSGTQG 
EDSGQGTEGE 
EDPGKGTEGG 
EDSGTPGTES 
EGDQLSEAWT 
EADRLPGTGT 
DGDQPSGTWT 
DGDQPSGTWT 
.... KGTATG 



101 129 

00BW0762_1 PQGTPEGMGN P 

00BW0768_2 SQGTSEGVGS P 

0 0BW0874_2 SQGTTEGVGN P 

0 0BW1471_2 SQGITEGVGS P 

00BW1616_2 . . . .TQGVGS P 

00BW1686_8 SQGATEGVGN P 

00BW1759_3 VGS P 

00BW1773_2 SQGTTEGVGS P 

00BW1783___5 SQGTTEGVGN P 

00BW1795_6 SQGTPEGVGN P 

00BW1811_3 SQGTPEGVGN P 

00BW1859_5 SQGTTEGVGS P 

00BW1880_2 SQGTPEGVGN P 

00BW1921_1 SQGTTEGVGN P 

0 0BW2 03 6_1 SQGTTEGVGS P 

00BW2 063_6 SQGTPEGVGN P 

00BW2 087_2 PQGTTEGVGN P 

O0BW212 7_2 VGS P 

00BW22 76_7 SQGTTEGVGS P 

00BW3 819_3 SQGTTEGVGS P 

00BW3 842_8 PQGTTEGVGS P 

00BW3871_3 SQGTTEGVGN P 

00BW3876_9 SQGTKEGVGS P 

00BW3 88 6_8 SQGTTEGVGS P 

00BW3 8 91_6 SQGTTEGVGS P 

00BW3 970_2 GVGH P 

00BW5031_1 PQGDTEGVGR P 

96BW01B21 SQGTTEGVGN P 

96BW0407 SQGTTEGVGN P 

96BW0 5 02 . . . .TEGVGS P 

96BW06_J4 SQGPTEGVGS P 

96BW11_06 SQGTPEGVGN P 

96BW1210 SQGTTEGVGS P 

96BW15B03 SQGTTEGVGS P . 

96BW16_2 6 GVGS P 

96BW17A09 SQGATEGVGS P 

96BWM01_5 SQGTPEGVGN P 

96BWM03_2 SQGTTEGVGS S 

98BWMC12_2 SQGTAEGVGS P 

98BWMC13_4 SHGTPEGVGN P 

98BWMC14 a ....TQGVGN P 
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98BWM014_1 


SLGTTEGVGS 


98BWM018_d 


SQGTTEGVGN 


98BWM036_a 


PQGTTEGVGN 


98BWM03 7_d 


PQGTTEGVGS 


99BW3932 1 


SQGTTEGVGS 


99BW4642 4 


SQGTTEGVGS 


99BW4745 8 


SQGTTEGVGS 


99BW4 7 54 7 


SQGTPEGVGN 


99BWMC16 8 


SQGTTEGVGS 


A2 CD 9 7 CD 


SQGAETGVGR 


A2 CY 94 CY 


SQGTETGVGR 


A2D 97KR 


PQGTETGVGR 


A2G CD 97C 


PQGTETGVGG 


A BY_97BL0 


SQXTETXVXX 


A KE Q23 A 


SQGAETGVGR 


A SE SE659 


SQGVETGVGR 


A~SE~SE72 5 


SQGVETGVGR 


A SE SE753 


SQGIETGVGR 


A SE SE853 


VGR 


A SE SE889 


SQGAETGVGG 


A SE UGSE8 




A UG 92UG0 


SQGVETGVGR 


A UG U455_ 


PQGTETGVGG 


AC IN 213 0 


SQGVETGVGR 


AC RW 92 RW 


SQGTTEGVGN 


AC SE SE94 


SQGTETGVGR 


ACD SE SE8 


VGS 


ACG BE VII 


VGS 


AD SE SE69 


VGS 


AD SE SE71 


VGS 


ADHK NO 97 


VGD 


ADK CD MAL 


VGS 


AG BE VII 1 


SQGTETGVGR 


AG NG 92NG 


SPGTETGVGG 


AGHU GA VI 


VGS 


AGU CD Z32 


VGD 


AJ BW BW21 


VGD 


B AU VH AF 


VGG 


B CN RL42 


VGS 


■R DE D31 U 


. . .VGS 


B DE HAN U 


VGS 


B PR HXB2 


. . .VGS 


B^GA^OYI M 


VGS 


B GB CAMl 


VGS 


B GB GB8 A 


VGS 


B GB MANC 


VGN 


B KR WK AF 


VGN 


B NL 3 2 02 A 


VGS 


B~^TW TWCYS 


VGS 


B US BC LO 


. . .VGS 


B us DH123 


VGT 


B US JRCSF 


VGN 


*R TT«5 MNCG 


.VGS 


R TTQ 


VGS 


B US RF Ml 


. . .VGS 


B^US~SF2_K 


VGS 


B_US_WEAU1 


VGS 


B_US_WR2 7_ 


VGD 


B_US_YU2_M 


VGS 


BF1_BR_93B 


VGS 


C BR 92BR0 


PQGNTERVGN 



p 

p 

p 

p 

p 

p 

p 

S 

p 

PQTSVESSGI LGSGIEDX. 
SQESVESSVI LGSGTEEX. 
PQISVEPSW LGSGTEEX. 
.TIFVESSVI LGSRTKEQX 
PQISXESSXI XXSGTKEX. 
HQVSVESPVI LGSGTKNX. 
PQVSGESPVI LGSGTKNX. 
PQVPGEPSTV LGSGTKTX. 
PQVSVESPVI LGSGTKEX. 
PQVSVESPGV LDSGTKNX. 
PQVSEESSII LGSGTKTX. 
TQVSGESSW LDSGTKDX. 
TQVSGESPW LGSGTKNX. 
PQISVESSAV LGSGTKNX. 
PQVSVESPGI LGSGTKNX. 
PVSRKSCAVL GSGTKKEX. 
PQVSVESSAI LGPGTKNX. 
NQISVESPAV LDSGTKEX. 
SQTSGEHPVI LESGTKEX. 
PQIPVEPPAV LDSGTKEX. 
PQIPVESPAI LDSGTENX. 
PQIPGESSAV LGTGTKEX. 
PQISVESPAI LGSGTEEX. 
PQIFVESSGV LGSGTKEX. 
PQISVESPW LGSGTKEX. 
PQISVESPTV LGTGAKEX. 
SQIPGESCDL LGSGTKEX. 
PQVSGESCPI LGEGTKEX. 
PQVLVESPAV LESGAAEX. 
PQILVESPAV LDSGTKEX. 
PQILVESPAV LESGTKEX. 
PQVLVESPAV LEPGTKEX. 
PQILVESPTV LESGTKEX. 
PEILVESPAV LEPGTKEX. 
PQILVESPAV LESGTKEX. 
PQVLVESPAV LDPGTKEX. 
PQVLVESPAV LESGSKEX. 
PQILVESPAV LESGTKEX. 
PQILVESPAV LESGTKEX. 
PQIFVESPTV LDSGTKEX. 
PQVLVESPTV LEPGTKEX. 
PQILVESPAV LESGTKEX. 
PEILVESPTV LESGTKEX. 
PQILVESPTV LESGTKEX. 
PQILVESPAI LEPGTKEX. 
PQVLVESPAV LESGAKEX. 
PQILVESPAV LDSGTKEX. 
SQILLESPAV LEPGTKEX. 
PQILGESPTV LGSGAKEX. 
PQILVESPPV LDSGTKEX. 
PQTSGESRAV LESGTKEX. 
PVFGRPCAVL ESRVKKEX. 
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HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3 a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



AAYAAQGYKV 
AAYAAQGYKV 
VAYAAQGYKV 
AAYVAQGYNV 
AAYAAQGYKV 
AAYATQGYKV 
AAYVAQGYTV 
AAYVAQGYNV 
AAYAAQGYKV 
AAYASQGYKV 
AAYAAQGYKV 



LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 



LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYLSKA 
LGFGSFMSRA 
LGFGAYMSKA 
LSFGAYMSKA 
LGFGSFMSRA 
LGFGSFMSRA 
LGFGSYMSTS 
LGFGSYMSTA 
LGFGSYMSTA 



HGIDPNLRTG 
HGVDPNIRTG 
HGINPNIRTG 
YGIDPNIRTG 
YGVDPNIRTG 
HGIDPNIRTG 
YGIDPNIRTG 
YGTDPNIRTG 
HGIDPNIRTG 
HGIDPNIRTG 
HGIDPNIRTG 



VRTITTGAPI 
VRTITTGAPI 
VRTVTTGESI 
NRTVTTGAKL 
VRTVTTGAAI 
VRTITTGGPV 
NRTVTTGAKL 
NRTVTTGAKL 
VRTITTGGAI 
VRTITTGGPI 
VRTITTGGAI 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV__K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 



1301 

TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
THSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFIA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFFA 
TYSTYGKFLA 
TYSTYGEFLA 
TYSTYGKFFA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 



DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCAAGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DAGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
GGGCSGGAYD 
DGGCSGGAYD 
DGGCAGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCAGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 



VIICDECHSV 
IIICDECHST 
IIICDECYST 
IIICDECHST 
IIICDECHSV 
IIMCDECHST 
IIICDECHST 
IIICDECHST 
IIICDECHST 
IIICDECHSV 
IIICDECHST 
IIMCDECHST 
IIMCDECHSI 
IIICDECHST 
IIICDECHST 
IIMCDECHSI 
IIICDECHST 
IIICDECHST 
IIICDECHST 
IIMCDECHST 
IIICDECHST 
VIICDECHSQ 
IIICDECHST 
IIICDECHST 
IIICDECHST 
VIICDECHAQ 
IIMCDECHST 
IIICDECHST 
IIICDECHST 
IIICDECHST 
IIICDECHST 
VIICDECHST 
VIICDECHAQ 
IIICDECHST 
IIICDECHST 
VIICDDCHAQ 
IIICDECHST 
IIICDECHAV 
IIICDECHST 
IIMCDECHST 
IIICDECHST 
IIICDECHAV 
VIICDECHAQ 
VIICDECHSQ 
IIICDECHST 
VIICDECHAQ 
VIICDECHAQ 
VIICDECHST 



DSTTILGIGT 
DSTSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DATSILGIGT 
DSTTIYGIGT 
DATSILGIGT 
DATSVLGIGT 
DSTTILGIGT 
DATTILGIGT 
DSTSILGIGT 
DSTTILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DPTTVLGVGT 
DATTILGIGT 
DSTTILGIGT 
DSTSILGIGT 
DATSISGIGT 
DATSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DPTTVLGIGT 
DATSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DATSILGIGT 
DATSILGIGT 
DSTTILGIGT 
DSTSILGIGT 
DSTTIYGIGT 
DSTSILGIGT 
DATTILGVGT 
DATSILGIGT 
DATTILGIGT 
DPTTVLGIGT 
DATSILGIGT 
DATSILGIGT 
DPTTVSGIGT 



1350 
VLDQAETAGV 
VLDQAETVGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
ALDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDRAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGC 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGV 
VLDQAETAGV 
VLDQAETSGV 
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VN23 5 TYSTYGKFLA DGGCSGGAYD IIICDECHST DPTTVLGIGT VLDQAETAGV 
VN405 TYSTYGKFLA DGGCSGGAYD IIICDECHST DPTTVLGIGT VLDQAETAGV 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV__JK1 
HCV_JS 
HCV_K1__R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV__L2 
HCV_N 
HCV12 0 83 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3 a_CB 
TypeV_D 
VN004 
VN235 
VN405 



1351 

RLTVLATATP 
RFWLATATP 
RLTVLATATP 
RLWLATATP 
RLTILATATP 
RLWLSTATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLAAATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLPTATP 
RLWLATAIP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLWLSTATP 
RLWLATATP 
RLTVLATATP 
RLTVLATATP 
RLWLATATP 
RLTVLATATP 
RLTVLATRTP 
RLTVLATATP 
RLTVLATATP 
RLTVLATATP 
RLTVLATATP 



PGSVTTPHPN 
PGSITFPHPN 
PGSVTTPHSN 
PGSVTVPHSN 
PGSVTVPHSN 
PGSVTVPHLN 
PGSVTVSHPN 
PGSITVPHAN 
PGSVTVPHPN 
PGTVTTPHSN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSTTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTTPHPN 
PGSVTVPHPN 
PGSVTVPHSN 
PGSVTVSHPN 
PGSITVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSITVPHPN 
PGSVTVPHPN 
PGSITVPHSN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSITVPHSN 
PGSVTVPHPN 
PGSVTTPHPN 
PGSVTVPHPN 
PGSVTVPHLN 
PGSVTVPHPN 
PGSVTTPHPN 
PGSITVPHSN 
PGSVTTPHPN 
PGSVTVPHPN 
PGSITVPHSN 
PGSITVPHSN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 



lEEVALGHEG 
lEEVPLANTG 
lEEVALPTTG 
lEEVALSTTG 
lEEVALSTEG 
lEEVALSNTG 
lEEVALSTTG 
lEEVALSTTG 
lEEIGLSNNG 
lEEVALGHEG 
lEEVALPNTG 
lEEVALSNTG 
lEEIALSNTG 
lEEVALSNTG 
lEEVALSNTG 
lEEIALSNTG 
lEEVALSNIG 
lEEVALSNTG 
lEEVALPNTG 
lEEVALSNTG 
ITETALPTTG 
lEEVALPSEG 
lEEVALSNIG 
lEEVALSNIG 
lEEVALSTTG 
lEEVGLTSDG 
lEEIALSNTG 
lEEVALSNTG 
lEEVALSNTG 
lEEVGLSNTG 
lEEVALSNTG 
IQETALPLTG 
lEEVALTGEG 
lEEVALSNTG 
lEEVALSNTG 
lEEVALGSEG 
lEEVALSTTG 
lEEVALGQEG 
lEEVALSNTG 
lEEVALSNTG 
lEEVALSNTG 
lEEVALGQEG 
lEEVALGSEG 
lEEVALPSEG 
ITETALPTTG 
lEEVALGSEG 
lEEVALGSEG 
ITESALPTTG 
ITETALPSTG 
ITEVALSSTG 



EIPFYGKAIP 
EIPFYAKTIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKALP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EVPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKCIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAVP 
EVPFYGKAIP 
EVPFYGKAIP 



1400 
LSAIKGGRHL 
lEVIRGGRHL 
LELIKGGRHL 
lETIKGGRHL 
LNYIKGGRHL 
lEAIKGGRHL 
LEVIKGGRHL 
LEAIKGGRHL 
lEAIKGGRHL 
LAFIKGGRHL 
LETIKGGRHL 
lEVIKGGRHL 
lETIKGGRHL 
lETIKGGRHL 
LDTIKGGRHL 
lETIKGGRHL 
lETIKGGRHL 
LDTIKGGRHL 
lEFIKGGRHL 
lEAIMGGRHL 
LEYIKGGRHL 
LVLIKGGRHL 
lETIKGGRHL 
LENIKGGRHL 
LEVIKGGRHL 
LAMIKGGRHL 
lETIKGGRHL 
lEAIRGGRHL 
lEAIRGGRHL 
lEVIKGGRHL 
lEAIKGGRHL 
LEYIKGGRHL 
LGVIKGGRHL 
LEAIKGGRHL 
lEVIKGGRHL 
lACIKGGRHL 
LEVIKGGRHL 
LSYIKGGRHL 
LEAIKGGRHL 
lEAIKGGRHL 
LEAIKGGRHL 
LSYIKGGRHL 
lALLKGGRHL 
LALIKGGRHL 
LEFIKGGRHL 
lALLKGGRHL 
lALLKGGRHL 
LEYIKGGRHL 
LECIKGGRHL 
LEYIKGGRHL 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC G9 



1401 

IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 

IFCHSKKKCD 
IFCHSKKKCD 



ELAVALRGMG 
ELPAKLSALG 
ELARQLTSLG 
ELAAKLSALG 
ELAAKLVGLG 



LNAVAYYRGL 
LNAVAYYRGL 
LNAVAYYRGL 
LNAVAYYRGL 
VNAVAFYRGL 



DVSIIPTQGD 
DVSVIPASGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTTGD 



1450 
WWATDALM 
WWATDALM 
VWCATDALM 
WWATDALM 
WWATDALM 
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HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV^JS 
HCV_K1_R1 
HCV_K1__R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD__1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV__D 
VN004 
VN235 
VN405 



IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFWHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFWHSKKKCD 
IFCPSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSRKKCD 
IFCHSKKKCD 
VFCHSKEKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 
IFCHPKKKCD 
IFCHSKKKCD 
IFCHSKKKCD 



ELAAKLSGLG 
ELAAKLVALG 
ELAAKLVALG 
ELAAKLTGLG 
ELAAALRGMG 
ELAAKLSALG 
ELAAKLSTLG 
ELAAKLSGLG 
ELAAKLSGLG 
ELATKLSALG 
ELAAKLSGLG 
ELAAKLSGLG 
ELATKLSALG 
ELAAKLSALG 
ELAAKLSGLG 
ELAGKLKSLG 
ELAKQLTSLG 
ELAAKLSGLG 
ELAAKLSGLG 
ELAAKLVALG 
ELASKLRGMG 
ELAAKLSALG 
ELAAKLSSLG 
ELAAKLSGLG 
ELAAKLSALG 
ELAAKLTGLG 
ELAAQLRTLG 
ELAKQLTSLG 
ELAAKLSGLG 
ELAAKLSGLG 
KMASKLRGMG 
ELAAKLVALG 
ELAAALRGMG 
ELT^KLSALG 
ELAAKLSGLG 
ELAAKLSALG 
ELSAALRSMG 
EIASKLRGMG 
ELAKQLTSQG 
ELSKQLTSLG 
EIASKLRGMG 
EIASKLRGMG 
ELAKQLVSLG 
ELAKQLRTLG 
ELAKQLTSLG 



LNAVAYYRGL 
INAVAYYRGL 
VNAVAYYRGL 
LNAVAYYRGL 
VNAVAYYRGL 
VNAVAYYRGL 
LNAVAYYRGL 
LNAVAYYRGL 
INAVAYYRGL 
VNAVAYYRGL 
LNAVAYYRGL 
INAVAYYRGL 
VNAVAYYRGL 
INAVAYYRGL 
INAVAYYRGL 
LNAVAFYRGV 
VNAVAYYRGL 
LNAVAYYRGL 
INAVAYYRGL 
INAVAYYRGL 
VNAVAFYRGL 
IHAVAYYRGL 
LNAVAYYRGL 
INAVAYYRGL 
INAVAYYRGL 
LNAVAYYRGL 
LNAVAFYRGV 
VNAVAFYRGL 
INAVAYYRGL 
INAVAYYRGL 
LNAVAYYRGL 
INAVAYYRGL 
LNAVAYYRGL 
VNAVAYYRGL 
LNAVAYYRGL 
VNAVAYYRGL 
LNAVAYYRGL 
LNAVAYYRGL 
VNAVAYYRGL 
LNAVAFYRGV 
LNAVAYYRGL 
LNAVAYYRGL 
LNAVAFYRGV 
LNAVAFYRGV 
LNAVAFYRGV 



DVSVIPTSGD 
DVSVIPTNGD 
DVSVIPTSGD 
DVSVIPPIGD 
DVSVIPTQGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPASGD 
DVSVIPASGD 
DVSVIPTSGN 
DVSVIPASGD 
DVSVIPASGD 
DVSVIPTSGN 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVAVIPATGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPVSGD 
DVSVIPASGN 
DVSVIPSSGD 
DVSVIPTIGD 
DVSVIPASGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTQGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTTGD 
DVSVIPTSGD 
DVSVIPTQGD 
DVSIIPTSGD 
DVSVIPTSGD 
DVSIIPTSGD 
DVSVIPTQGD 
DVSVIPTTGD 
DVAVIPATGD 
DVAVIPTSGD 
DVSVIPTTGD 
DVSVIPTTGD 
DVSVIPTSGD 
DVSVIPTAGD 
DVSVIPTSGD 



WWATDALM 
WWSTDALM 
WWATDALM 
VAWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
VWCATDALM 
VWCSTDALM 
WWATDALM 
WWATDALM 
WWSTDALM 
VWCATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
VWCATDALM 
VWCATDALI 
WIVATDALM 
WWATDALM 
VWCATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
VWCATDALM 
VWCSTDALM 
VWCATDALM 
VWCATDALM 
VWCATDALM 
VWCATDALM 
VWCATDALM 
VWCATDALM 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV Kl R2 



1451 

TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 



IDCNVAVTQV 
IDCNTCVTQT 
IDCNTSVIQT 
IDCNTCVTQT 
IDCNTCWQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVSQI 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 



VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 



ITTQTVPQDS 
lETTTVPQDA 
lEITTVPQDA 
lETTTVPQDA 
lETSTVPQDA 
lETTTVPQDA 
lETTTLPQDA 
lETTTLPQDA 
lETTTVPQDA 
ITTQTVPQDA 
lETTTLPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 



1500 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
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HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDTV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 



IDCNTCVIQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVIQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVTQV 
IDCNSAVTQT 
IDCNTCVTQT 
IDCNVCVTQT 
IDCNTCVTQT 
IDCNVAVEQY 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVTQI 
IDCNVAVEQY 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVEQY 
IDCNTCVTQT 
IDCNVAVTQV 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVTQV 
IDCNVAVEQY 
IDCNTTVTQT 
IDCNVAVTQV 
IDCNVAVEQY 
IDCNVAVEQY 
IDCNVTVTQV 
IDCNVAVTQI 
IDCNVSVTQV 



VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
DDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFS 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 



lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETRTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTLPQDA 
lETRTVPQDA 
lETTTMPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTLPQDA 
lETTTVPQDA 
lETHTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETCTAPQDA 
lETITLPQDA 
ITTQTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
ITTQTVPQDA 
lETRTAPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETRTAPQDA 
lETRTAPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTMPQDA 



VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRAQRRGRT 
VARSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VARSQRRGRT 
VSRSQRRGRT 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 



1501 

GRGRLGIYRY 
GRGRRGIYRF 
GRGRLGTYRY 
GRGRRGIYRF 
GRGKHGIYRY 
GRGRAGIYRF 
GRGKPGIYRF 
GRGKPGIYRF 
GRGRSGIYRF 
GRGRLGVYRY 
GRGRGGIYRF 
GRGRGGIYRF 
GRGRRGIYRF 
GRGRAGIYRF 
GRGRRGIYRF 
GRGRRGIYRF 
GRGRAGIYRF 
GRGRRGIYRF 
GRGRGGIYRF 
GRGRGGIYRF 
GRGKPGVYRF 
GRGRHGIYRY 
GRGRRGIYRF 



VSSGERASGM 
VTPGERPSAM 
VTPGERPSGM 
VTPGERPSGM 
VSPGERPSGM 
VTPGERPSGM 
VAPGERPSGM 
VAPGERPSGM 
VTPGERPSGM 
VSSGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERTSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERTSGM 
VTPGERPSGM 
VTPGERPSGM 
VSQGERPSGM 
VSSGERPSGI 
VTPGERPSGM 



FDTWLCECY 
FDSSVLCECY 
FDTAELCECY 
FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSILCECY 
FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSPVLCECY 
FDTWLCEAY 
FDSWLCECY 
FDSSVLCECY 



DAGAAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELM 
DTGCAWYELT 
DAGCAWYELT 
DAGAAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DTGCAWYELT 
DAGCAWYDLT 
DAGCAWYELT 



1550 
PAETTVRLRA 
PAETSVRLRA 
PAETTTRLKA 
PAETSVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PAVTSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PSETTVRLRA 
PAETTVRLRA 
PAETSVRLRA 
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HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



GRGRMGIYRF 
GRGKPGIYRF 
GRGRPGIYRF 
SRGRRGIYRF 
GRGREGIYRF 
GRGRRGIYRF 
GRGRAGIYRF 
GRGRSGIYRF 
GRGKPGVYRY 
GRGKSGTYRY 
GRGRGGIYRF 
GRGRGGIYRF 
GRGRLGTYRY 
GRGKPGIYRF 
GRGRLGIYRY 
GRGRGGIYRF 
GRGRAGIYRF 
GRGRGGIYRF 
GRGRLGIYRY 
GRGRLGTYRY 
GRGRHGIYRY 
GRGKPGVYRF 
GRGRLGTYRY 
GRGRLGTYRY 
GRGKHGVYRY 
GRGKPGVYRY 
GRGKHGVYRY 



VTPGERPSGM 
VAPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VSQGERPSGM 
VSPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VAPGERPSGM 
VSTGERASGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VSTGERASGM 
VASGERPSGM 
VSSGERPSGI 
VSQGERPSGM 
VAPGERPSGM 
VAPGERPSGM 
VSQGERPSGM 
VSQGERPSGM 
VSQGERPSGI 



FDSSVLCESY 
FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDTWLCEAY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSWLCECY 
FDSWLCECY 
FDSWLCECY 
FDSWLCEAY 
FDSWLCECY 
FDSWLCECY 
FDSVILCEAY 
FDTWLCEAY 
FDTWLCEAY 



DAGCAWYELT 
DAGCAWYELT 
DAGCSWYDLQ 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DSGCAWYELT 
DAGCAWYELT 
DTGAAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCSWYDLQ 
DAGCAWYELT 
DAGAAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGAAWYELT 
DAGCSWYDLQ 
DAGCAWYDLT 
DTGCAWYELT 
DAGCSWYDLQ 
DAGCSWYDLQ 
DTGCAWYELT 
DVGCAWYELT 
DTGCAWYELT 



PAEASVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PSETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PSETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PSETTVRLRA 
PSETTVRLRA 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV__J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 



1551 

YFNTPGLPVC 
YLNTPGLPVC 
YFDTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YMNTPGLPVC 
YMNTPGLPVC 
YLNTPGLPVC 
YFNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPFC 
YLNTPGLPVW 
YLNTPGLPVC 
YLNTPGLPFC 
YLNTPGLPVW 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YMNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YMNTPGLPVC 
YLSTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 



QDHLEFWEAV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFSEGV 
QDHLEFWEGV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWEAV 
QVHLEFWESV 
QDHLEFWESV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWEGV 
QEHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLGFWEGV 
QDHLDFWERV 
QDHLEFWESV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWEAV 



FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDGH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLSHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLNHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTNIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 



FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQTKQAGE 
FLSQTKQSGE 
FLSQTKQGGE 
FLSQTKQAGD 
FLSQTKQGGE 
FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSHTKQAGE 
MLSQAKQGGE 
FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQAKQQGL 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQGGE 



1600 
GFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFAYLTAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NLPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NLPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFAYLVAYQA 
NFPYLVAYQA 
NFPYLTAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFAYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NLPYLVAYQA 
NFAYLVAYQA 



415 



HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOIiP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th58 0 
Type_3 a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



YLSTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLSTPGLPVC 
YMNTPGLPVC 
YFNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YFNTPGLPVC 
YLSTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLSTPGLPVC 
YLSTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 



QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLDLWESV 
QDHLEFWEGV 
QDHLEFWEAV 
QDHLEFWESV 
QDHLEFSEGV 
QDHLEFWESV 
QDHLEFWEAV 
QDHLDFWESV 
QDHLEFWEGV 
QDHLEFWEGV 
QDHLDFWESV 
QDHLDFWESV 
QDHLEFWEGV 
QDHLEFWEGV 
QDHLEFWEGV 



FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTNIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGMTHIDAH 
FTGLTHIDAH 



FLSQTKQQGL 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGL 
FLSQTKQSGE 
FLSQTKQSGE 
FLSQTKQAGD 
FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQTKQQGL 
MLSQTKQGGE 
FLSQTKQGGE 
FLSQTKQQGL 
FLSQTKQQGL 
FLSQTKQAEE 
FLSQTKQGGE 
LLSQTKQGGE 



NFPYLTAYQA 
NFPYLVAYQA 
NFPYLWYQA 
NFSYLTAYQA 
NLPYLVAYQA 
NFAYLTAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFAYLVAYQA 
NFSYLTAYQA 
NFPYLVAYQA 
NFAYLVAYQA 
NFSYLTAYQA 
NFSYLTAYQA 
NFAYLVAYQA 
NFAYLVAYQA 
NFAYLVAYQA 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV__J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGEN/^TI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 



1601 

TVCARAKAPP 
TVCARAKAPP 
TVSAKVWLAP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAQASP 
^TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCVRAKAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKASP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARSQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAAALP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAKAPP 



PSWDVMWKCL 
PSWDQMWKCL 
PSWDTMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDEMWRCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDVMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDMMWKCL 
PSWDTMWKCM 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMRKCL 
PCWDEMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDTMWKCL 
PSWDETWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDETWKCL 
PSWDQMWKCL 
PSWDVMWKCL 
PSWDQMWKCL 
PSWDEMWRCL 
PSWDQMWKCL 



IRLKPTLVGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLTGA 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLTGP 
IRLKPTLHGP 
TRLKPTLHGP 
TRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLHGP 
IWLKPVLHGP 
IRLKPTLHGP 
IRLKPTLTGP 
ICLKPTLTGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLQGP 
TRLKPTLHGP 
TRLKPTLQGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
LRLKPTLTGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
VRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLVGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 



TPLLYRLGSV 
TPLLYRLGAV 
TPLLYRLGSV 
TPLLYRLGAV 
TPLLYRLGGV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAI 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGPV 
TPLLYRLGAV 
TPLLYRLGSV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 



1650 
TNEVTLTHPV 
QNEVTLTHPI 
QNEWLTHPI 
QNEVTLTHPI 
QNEITLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QGEVTLTHPV 
QNEVTLTHPI 
TNEVTLTHPV 
QNEVTLTHPI 
QNEVTLTHPI 
QNDVTLTHPI 
QNEVILTHPI 
QNEVTLTHPI 
QNDVTLTHPI 
QNEVILTHPI 
QNEVILTHPI 
QNEITLTHPI 
QNEVTLTHPI 
QNGVITTHPI 
QNEITLTHPI 
QNEWLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNDICMTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTPTHPV 
QNEICTTHPV 
QNEITLTHPI 
QNEITLTHPI 
QNEICLTHPI 
QNEITLTHPV 
TNEVTLTHPV 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 



416 



NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



TVCARAKAPP 
TVCARAQAPP 
TVCVRAKAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAKAPP 
TVCARAKAPP 



PSWDVMWKCL 
PSWDEMWKCL 
PSWDTMWKCM 
PSWDVMWKCL 
PSWDETWKCL 
PSWDEMWKCL 
PSWDTMWKCL 
PSWDTMWKCL 
PSWDTMWKCL 



TRLKPTLVGP 
VRLKPTLHGP 
LRLKPTLTGP 
TRLKPTLTGP 
VRLKPTLHGP 
VRLKPTLHGP 
IRLKPMLTGP 
IRLKPMLTGP 
IRLKPMLTGP 



TPLLYRLGPV 
TPLLYRLGPV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGPV 
TPLLYRLGPV 
TPLLYRLGPV 
TPLLYRLGAV 
TPLLYRLGAV 



TNEVTLTHPV 
QNETCLTHPI 
QNEITLTHPI 
QNEIVTTHPI 
QNEICLSHPI 
QNETCLTHPV 
QNEWTTHPI 
QNEIITTHPI 
QNEITTTHPI 



BEBEl 

D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV__N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3 a_CB 
TypeV_D 
VN004 
VN235 
VN405 



1651 

TKYIATCMQA 
TKYIMACMSA 
TKYIMACMSA 
TKYIMACMSA 
TKYIMACMSA 
TKFIMTCMSA 
TKYIMTCMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKYIATCMQA 
TKFIMACMSA 
TKYIMACMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKFIMACMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKFIMACMSA 
TKLIMASMSA 
TKYIMACMWA 
TKYIMTCMSA 
TKYIMACMSA 
TKYIMACMSA 
TKFIMACMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKYIMACMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKFIMACMSA 
TKYIMACMSA 
TKYIMACMSA 
TKYIATCMAA 
TKFIMACMSA 
TKFIMACMSA 
TKYVMACMSA 
TKYIMTCMSA 
TKYIATCMQA 
TKFIMACMSA 
TKFIMTCMSA 
TKFIMACMSA 
TKYIATCMQA 
TKYLMACMSA 
TKYIMACMSA 
TKYIMTCMSA 
TKYVMACMSA 
TKYIMACMSA 
TKYIMTCMSA 
TKYIMTCMAA 
TKYIMTCMSA 



DLEIMTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEIMTSSWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVITSTWV 
DLEVITSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVTTSAWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVITSTWV 
DLEVATSAWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVTTSTWV 
DLEWTSTWV 
DLEVMTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVMTSTWV 
DLEVTTSTWV 
DLEVITSTWV 
DLEVITSTWV 
DLEVTTSTWV 
DLEVTTSTWV 
DLEVITSTWV 
DLEVITSTWV 
DLEVITSTWV 



LAGGVLAAVA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LAGGVLAAVA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALT 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALT 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGWAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
VAGGILAAIA 
LLGGVMAALT 
LVGGVLAALA 
LVGGVLAALA 
LLGGVLAAVA 
LVGGVLAALA 
LAGGVLAAVA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LAGGVLAAVA 
LLGGVLAALA 
LVGGWAALA 
IVGGVLAALA 
LLGGVLAALA 
LLGGVLAALA 
LVGGWAALA 
LAGGIVAALA 
LVGGVLAALA 



AYCLATGCVS 
AYCLTTGSW 
AYCLSVGSW 
AYCLTTGSW 
AYCLSTGSW 
AYCLTTGSW 
AYCLSTGCW 
AYCLSTGCW 
AYCLTTGSW 
AYCLATGCIS 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLSVGCW 
AYCLTVGSVA 
AYCLTTGSW 
AYCLTTGCW 
AYCLSTGCW 
AYCLSVGCW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTVGSW 
AYCLSVGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLSVGCW 
AYCLSTGCW 
AYCLATGCVC 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLATGCVS 
AYCLSVGCW 
AYCLTVGSVA 
AYCLTVGCW 
AYCLSVGCW 
AYCLSVGCW 
AYCLSVGCW 
AYCLTVGSW 
AYCLSVGCW 



1700 
IIGRIHVNQK 
IVGRIILSGR 
IVGRWLSGQ 
IVGRIVLSGR 
IVGRIILSGK 
IVGRIILSGK 
IVGRIVLSGK 
IVGRIVLSGR 
IVGRIILSGK 
IIGRLHLNDR 
IVGRIILSGR 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGR 
IVGRIILSGR 
ICGRITLTGK 
IVGRIILSGR 
IVGRIILSGR 
IVGRIILSGR 
IVGRIVLSGK 
IVGHIELGGK 
IVGRIILSGK 
IVGRIVLSGS 
IVGRIILSGR 
IVGRIILSGR 
IVGRIILSGR 
ICGRITTSSR 
IVGHLVLGGK 
IVGRIILSGR 
IVGRIILSGR 
IVGHIELGGK 
IVGRWLSGK 
IIGRLHVNQR 
IVGRIILSGR 
IVGRIILSGK 
IVGRIILSGR 
IIGRLHVNQR 
IVGHIELEGK 
IVGRIILSGR 
ICGRIVTSGK 
IVGHIELGGK 
IVGHIELGGK 
ICGRISTSGK 
ICGRIVTSGK 
VCGRISTTGK 
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BEBEl 
D89815 
ED4 3 type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV^JS 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDiyi59 
NZLI 
SA13 
ThSBO 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



1701 

TIIAPDKEVL 
PAVIPDREVL 
PAVIPDREVL 
PAVIPDREVL 
PAVIPDREVL 
PAIIPDREVL 
PAIIPDREVL 
PAIIPDREVL 
PAWPDREVL 
VWAPDKEIL 
PAIIPDREVL 
PAVIPDREVL 
PAVIPDREAL 
PAIIPDREVL 
PAVIPDREVL 
PAVIPDREAL 
PAIIPDREVL 
PAVIPDREVL 
PAVIPDREVL 
PAWPDREVL 
PAWPDREIL 
PAITPDREVL 
PAIIPDREVL 
PAIVPDREVL 
PAIIPDREVL 
PALVPDRQVL 
PAWPDREVL 
PAIVPDREVL 
PAIVPDRELL 
PAVIPDREVL 
PAVIPDREVL 
PAVIPDREVM 
PALVPDKEVL 
PAWPDREVL 
PAWPDREVL 
PALVPDKEVL 
PAIIPDREVL 
AWAPDKEVL 
PAVIPDREVL 
PAIIPDREVL 
PAVIPDREVL 
AWAPDKEVL 
PALVPDKEVL 
PAIIPDREVL 
PAWPDREVL 
PALVPDKEVL 
PALVPDKEVL 
PVLIPDREVL 
PVPLPDREVL 
PVLIPDREVL 



YEAFDEMEEC 
YQEFDEMEEC 
YQQFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YEAFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YQQFDEMEEC 
YQQFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YQQYDEMEEC 
YQEFDEMEEC 
YQDFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YQQYDEMEEC 
YQQYDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YQQYDEMEEC 
YREFDEMEEC 
YEAFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YEAFDEMEEC 
YQQYDEMEEC 
YQQFDEMEEC 
YQQFDEMEEC 
YQQYDEMEEC 
YQQYDEMEEC 
YQQFDEMEEC 
YRQFDEMEEC 
YQQFDEMEEC 



ASRTALIEEG 
ASHLPYIEQG 
SKHLPLVEHG 
GSHLPYIEQG 
AAHIPYLEQG 
ASHLPYFEQG 
SQHLPYIEQG 
SQHLPYIEQG 
ASQLPYIEQG 
ASKAALIEEG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
SRHIPYLAEG 
SASLPYVDEA 
ASHLPYIEQG 
ASHLPYIEQG 
SQHLPYIEQG 
SQSAPYIEQA 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
SRHLPYLVEG 
SRAAPYIEQA 
ASHLPYIEQG 
ASHLPYIEQG 
SQARPYIEQA 
SQHLPYIEQG 
ASRAALIEEG 
ASHLPYIEQG 
ASHLPYFEQG 
ASHLPYIEQG 
ASRAALIEEG 
SQAAPYIEQA 
SASLPYMDEA 
SKHIPYLVEG 
SQAAPYIEQA 
SQAAPYIEQA 
SRHIPYLAEG 
SRHIPYLAEG 
SRHIPYLVEG 



HRIAEMLKSK 
MQLAEQFKQK 
LQLAEQFKQK 
MQLAEQFKQK 
MHLAEQFKQK 
MQLAEQFKQK 
MMLAEQFKQK 
MMLAEQFKQK 
MQLAEQFKQK 
QRMAEMLKSK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
VQLAEQFKQK 
MQLAEQFKQK 
QQIAEQFRQK 
RAIAGQFKEK 
MQLAEQFKQK 
MQLAEQFKQK 
MMLAEQFKQK 
QAIAQQFKDK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MLLAEQFKQK 
MQLAEQFKQK 
QQLAEQFKQN 
QGIAQQFKEK 
MQLAEQFKQK 
MQLAEQFKQK 
QVIAHQFKEK 
MMLAEQFKQK 
QRIAEMLKSK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
QRIAEMLKSK 
QVIAHQFKEK 
RAIAEQFKEK 
QQIAEQFKQK 
QAIAHQFKEK 
QAIAHQFKEK 
HLIAEQFKQK 
QQIAEQFKQK 
QHLAEQFKQK 



1750 
IQGLMQQASK 
ALGLLQTATK 
ALGLLNFAGK 
ALGLLQIATK 
ALGLLQTASK 
ALGLLQTATK 
ALGLLQTASR 
ALGLLQTASR 
ALGLLQTATK 
IQGLLQQATR 
ALGLLQTASK 
ALGLLQTATK 
ALGLLQTATN 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATN 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
VLGLLQASAK 
VLGLIGTAGQ 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTASR 
VLGLLQRASQ 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQMATK 
ALGLLQTATK 
VLGLIQVTTK 
VIGLLQQADQ 
ALGLLQTATK 
ALGLLQTATK 
VLGLLQRATQ 
ALGLLQTASR 
IQGLLQQASK 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
IQGLLQQASK 
ILGLLQRATQ 
VLGLIGTAGQ 
VLGLLQAGTK 
VLGLLQRATQ 
VLGLLQRATQ 
VLGLIQSTSK 
ILGLLQNTAK 
VLGLIQTTTR 



BEBEl 
• D89815 
ED4 3type__4 
HC_C2 
HC_G9 
HCU16326 
HCV H CMR 



1751 

QAQGVQPAVQ 
QAEAAAPWE 
QAQEATPVIQ 
QAEAAAPWE 
QAETITPAVH 
QAEAAAPWE 
HAEVITPAVQ 



ATWPKLEQFW 
SKWRALETFW 
SNFAKLEQFW 
SKWRALETFW 
TNWQKLESFW 
SKWRALETFW 
TNWQKLEVFW 



AKHMWNFISG 
AKHMWNFISG 
ANDMWNFISG 
AKHMWNFISG 
AKHMWNFVSG 
AKHMWNFISG 
AKHMWNFISG 



IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
VQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 



1800 
PGNPAVASMM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIRSPM 
PGNPAIASLM 



418 



HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV__JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



QAEVIAPTVQ 
QAEAAAPWE 
QAQDIQPAIQ 
QAEAAAPWE 
QAEAAAPVME 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWG 
QAEELKPAVH 
KAETLKPAAT 
QAEAAVPWE 
QAEAAAPWE 
HAEVITPAVQ 
QEAEIRPIVQ 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEELKPAVH 
KAADIKPIAT 
QAEAAAPWE 
QAEAAAPWE 
QQAVIEPIW 
QAEVIAPAVQ 
QAQDIQPAVQ 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAQDIQPAVQ 
QQAVIEPIVT 
KAETLKPAAT 
HAEELKPAIH 
QQAVIEPIVA 
QQAVIEPIVA 
QAEELKPAVH 
QAEDLKPAVQ 
QAEEIEPWH 



TNWQKLEAFW 
SKWRALETFW 
SSWPKLEQFW 
SKWQALEAFW 
SKWRALETFW 
SKWRALEAFW 
SKWQALETFW 
SKWRTLEVFW 
SKWRALEAFW 
SKWQALETFW 
SKWRTLEVFW 
SKWRALETFW 
SKWRAFETFW 
SAWPRVEDFW 
SMWSKAEQFW 
SKWQALEAFW 
SKWRALEAFW 
TNWQKLEVFW 
SQWQKAEAFW 
SKWRTLEAFW 
SKWRALETFW 
SKWRALETFW 
TKWQALEVFW 
SKWRALEVFW 
SAWPKLEQFW 
PYWQKLETFW 
SRWRALEAFW 
SRWRALEAFW 
SNWQKLEVLW 
TNWQKLETFW 
ASWPKVEQFW 
SKWRALETFW 
SKWRALETFW 
SKWRALETFW 
ASWPKVEQFW 
TNWQKLEAFW 
SMWNRAEQFW 
STWPRVEEFW 
TNWQKLEAFW 
TNWQKLEAFW 
AAWPKLEQFW 
SAWPKLEQFW 
SAWPKLEQFW 



AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
RKHMWNFVSG 
AKHMWNFVSG 
AKHMWNFISG 
AKHMRNFISG 
AKHMWNFISG 
QQHMWNFVSG 
ANDMWNFISG 
EKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
YKHMWNFISG 
SKHMWNFVSG 
AKHMWNFISG 
AKHMWNFISG 
HKHMWNFVSG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
HKHMWNFVSG 
AKHMWNFVSG 
RKHMWNFVSG 
HKHMWNFVSG 
HKHMWNFVSG 
QKQLWNFVSG 
QKHLWNFVSG 
QKHLWNFVSG 



IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAALSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLPTL 
IQYLAGLSTL 
VQYLAGLSTL 
IQYLAGLSTL 



PGNPAIASLM 
PGNPAIASLM 
PGNPAVASMM 
PGNPAIVSLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAVATLM 
PGNLAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAIASLM 
PGNPAMASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVAALM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAIASLM 
PGNPAVASMM 
PGNPAIASLM 
PGNPAIRSPM 
PGNPAIASLM 
PGNPAVASMM 
PGNPAVASLM 
PGNPAVATLM 
PGSPAVASLM 
PGNPAVASLM 
PGNPAVASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAVASLM 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCy_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV Kl SI 



1801 

SFSAALTSPL 
AFTASITSPL 
SFTAAVTSPL 
AFTASVTSPL 
SFTAAVTSPL 
AFTASITSPL 
AFTAAVTSPL 
AFTAAVTSPL 
AFTASITSPL 
AFSAALTSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 



STSTTILLNI 
ATQYTLLFNI 
TTQQTLLFNI 
TTQSTLLFNI 
TTQQTLLFNI 
TTQHTLLFNI 
TTGQTLLFNI 
TTSQTLLFNI 
TTQNTLLFNI 
PTSTTILLNI 
TTQHTLLFNI 
TTQSTLLFNI 
TTQSTLLFNI 
TTQHTLLFNI 
TTQHTLLFNI 
TTQSTLLFNI 



MGGWLASQIA 
LGGWVAAQLA 
LGGWVASQIR 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
MGGWLASQIA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 



PPAGATGFW 
PPSAASAFVG 
DSDASTAFW 
PPSAASAFVG 
APAAATAFVG 
PPSAASAFVG 
APGAATAFVG 
APGAATAFVG 
PPSAASAFVG 
PPAGATGFW 
PPSAASAFVG 
PPSAASAFVG 
PPRAVSAFVG 
PPRAASAFVG 
PPRAASAFVG 
PPRAVSAFVG 



1850 
SGLVGAAVGS 
AGIAGAAVGS 
SGLAGAAVGS 
AGIAGAAVGS 
AGITGAVIGS 
AGIAGAAVGT 
AGLAGAAIGS 
SGLAGAAVGS 
AGIAGAAVGS 
SGLVGAAVGS 
AGIAGAAVGS 
AGIVGAAVGS 
AGIAGAAVGS 
AGIAGAAVGS 
AGIAGAAVGS 
AGIAGAAVGS 



419 



HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
SFTASLTSPL 
SFTAAVTSPL 
AFTASITSPL 
AFTASITSPL 
AFTAAVTSPL 
AFTASVTSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTSSITSPL 
AFTASITSPL 
SFSASLTSPL 
AFTASVTSPL 
AFTASITSPL 
AFTASITSPL 
AFTASVTSPL 
AFTAAVTSPL 
AFSAALTSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFSAALTSPL 
AFTASVTSPL 
SFTAAVTSPL 
SFTASLTSPL 
AFTASVTSPL 
AFTASVTSPL 
SFSASLTSPL 
SFSAALTSPL 
SFSASLTSPL 



TTQHTLLFNI 
TTQHTLLFNI 
TTQNTLLFNI 
TTQNTLLFNI 
RTSQTLLLNI 
TTHQTLLFNI 
TTQHTLLFNI 
TTQSTLLFDI 
TTGQTLLFNI 
TTNQTMFFNI 
TTQSTLLFNI 
TTQHTLLFNI 
TTQSTLLFNI 
TTQSTLLFNI 
TTQNTLLFNI 
TTAQTLLLNV 
TTNQTLLFNI 
TTQNTLLFNI 
TTQNTLLFNI 
TTNQTMFFNI 
TTSQTLLFNI 
STSTTILLNI 
TTQYTLLFNI 
TTQHTLLFNI 
TTQYTLLFNI 
STSTTILLNI 
TTNQTMFFNI 
TTQQTLLFNI 
RTSQTLLLNI 
TTNQTMFFNI 
TTNQTMFFNI 
STHQTLLLNI 
STSTTLLLNI 
STSTTLLLNI 



LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWIAAQVA 
LGGWVASQIA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVATHLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVASQLA 
MGGWVASNLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVATHLA 
LGGWVAAQLA 
LGGWLASQIA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWVAAQLA 
LGGWLASQIA 
LGGWVATHLA 
LGGWVASQIA 
LGGWIASQVA 
LGGWVATHLA 
LGGWVATHLA 
LGGWVASQLA 
LGGWVASQLA 
LGGWVASQLA 



PPRAASAFVG 
PPRAASAFVG 
PASAASAFVG 
PPSAASAFVG 
PPPASTAFW 
PPTAATAFW 
PPSAASAFVG 
PPSAASAFVG 
APGAATAFVG 
GPAASSAFW 
PPGAASAFVG 
PPSAASAFVG 
PPSAASAFVG 
PPSAASAFVG 
PPSAASAFVG 
TPVPATAFW 
PPPASTAFW 
PPSAASAFVG 
PPSAASAFVG* 
GPQASSAFW 
APGAATAFVG 
PPAGATGFW 
PPSAASAFVG 
PPSAASAFVG 
PPSAASAFVG 
PPAGATGFW 
GPQSSSAFW 
PPTAATAFW 
PPSASTAFW 
GPQSSSAFW 
GPQSSSAFW 
NPTASTAFW 
PPTASTAFW 
NPTASTAFW 



AGIAGAAVGS 
AGIAGAAVGS 
AGSAGAAIGT 
AGIAGAAVGS 
SGLAGAAVGS 
SGMAGAAVGN 
AGIAGAAVGS 
AGIARAAVGS 
AGLAGAALDS 
SGLAGAAVGG 
AGIAGAAVGS 
AGIAGAAVGS 
AGIAGAAVGS 
AGIAGAAVGS 
AGIAGAAVGS 
SGLAGAAIGS 
SGLAGAAVGS 
AGIAGAAIGS 
AGIAGAAIGS 
SGLAGAAIGG 
AGLAGAAIGS 
SGLVGAAVGS 
AGIAGAAVGS 
AGIAGAAVGT 
AGIAGAAVGS 
SGLVGAAVGS 
SGLAGAAIGG 
SGMAGAAVGS 
SGLAGATVAS 
SGLAGAAIGG 
SGLAGAAIGG 
SGLAGAAVGS 
SGLAGAAVGS 
SGLAGATVGS 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV__JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 



1851 

IGLGKILVDV 
IGLGKVLVDI 
VGLGKILVDI 
IGLGKVLVDI 
VGLGKVLVDI 
IGLGKVLVDI 
VGLGKVLVDI 
VGLGRVLVDI 
IGLGKVLVDI 
IGLGKILVDV 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IRLGRVLVDV 
IGLGRVLIDI 
IGLGKVLVDI 
IGLGKVLVDI 
VGLGKVLVDI 



LAGYGAGISG 
LAGYGAGVAG 
LPGYGAGVRG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGISG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGTGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 



ALVAFKIMSG 
ALVAFKVMSG 
AWTFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKGMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVDFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVDFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMCG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMSG 



EKPSVEDWN 
DMPSTEDLVN 
EMPSTEDLVN 
ETPSAEDLVN 
EAPTAEDLVN 
EMPSAEDMVN 
EVPSTEDLVN 
ELPSTEDLVN 
EVPSTEDLVN 
EKPTVEDWN 
EMPSTEDLVN 
EMPATEDLVN 
EMPSTEDLVN 
DMPSTEDLVN 
EMPSAEDIVN 
EMPSTEDLVN 
DMPSTEDLVN 
EMPSAEDIVN 
EMPSTEDLVN 
EAPSAEDLIN 
ECPSTEDMVN 
ERPTAEELVN 
EMPSTEDLVN 
EVPSTEDLIN 
EVPSTEDLVN 



1900 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPALLSPGV 
LLPSILCPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 



420 



HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHXJMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



IGIGRVLLDV 
IGLGKVLVDM 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVIVDI 
IGLGKVLLDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGRVLLDI 
VGLGKVLIDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGRVLLDI 
IGLGRVLIDI 
IGLGRVIVDI 
IGLGRVLLDI 
IGLGRVLLDI 
IGLGRVIVDV 
IGLGKVIIDI 
IGLGRVLVDI 



LAGYGAGVSG 
VAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGAGVAG 
LAGYGAGISG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGISG 
LAGYGAGVSG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGAGVSG 
LAGYGAGVSG 
LAGYGAGVSG 
lAGYGAGVSG 



ALVAFKIMGG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMGG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKIMGG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKIMGG 
ALVAFKIMGG 
ALVAFKIMSG 
ALVAFKIMSG 



ELPTTEDMVN 
EMPSTEDLVN 
EMPSTEDLVN 
EMPSTEDLVN 
EVPSTEDLVN 
EMPSTEDLVN 
ETPSVEDMVN 
EMPSTEDMVN 
EAPSAEDLVN 
EAPSAEDLVN 
EPPTTEDMVN 
EVPSTEDLVN 
EKPSMEDWN 
DMPSTEDLVN 
EMPSAEDMVN 
DMPSTEDLVN 
EKPSMEDVIN 
ECPTAEDMVN 
EKPTAEDLVN 
ECPSTEDMVN 
ELPTAEDMVN 
ELPTTEDLVN 
ETPSAEDMVN 
EAPAVEDMVN 
ETPSAEDMVN 



LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPALLSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPGILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPGILSPGA 
LLPAILSPGA 
LLPSILCPGA 
LLPALLSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPALLSPGA 
LLPALLSPGA 
LLPALLSPGA 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV__J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 



1901 

LWGVICAAI 
LWGWCAAI 
LWEWCPAI 
LWGWCAAI 
LWGWCAAI 
LWGIVCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGVICAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
ALVGWCAAI 
LWGVICAAV 
LWGWCAAI 
LWGWCAAI 
LAVGWFASI 
LWGVICAAV 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWRAAI 
LWGVICAAI 
LWGWCAAI 



LRRHVGQGEG 
LRRHVGPGEG 
LRRHVGPGEG 
QRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGQGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPAEG 
LRRHIGPGEG 
LRRHVGPGEG 
LRGHVGPGEG 
LRRRVGPGEG 
LRRHVGPGEG 
LRRHVDPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPSEG 
LRRHVGPGEG 
LRRHVGPGEG 



AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
ANQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AAQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 



FASRGNHVAP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVAP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHDSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHGSP 
FASRGNHVSP 
FAFAGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVAP 
FASRGNHVSP 



1950 
THYVAESDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAS 
RHYVPESEPA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYWESDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPETDAS 
THYVPETDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPETDAS 
THYVPESDAA 
THYVPESDAA 



421 



HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9 
NZLI 
SA13 
Th58 0 
Type_3a_CB 
TypeV_D 
VN004 
VN2 3 5 
VN405 



LWGWCAAI 
LWGVICAAI 
LWGWCAAI 
LWGVICAAI 
LWGWCAAI 
LWGIVCAAI 
LWGWCAAI 
LWGVICAAI 
LWGVICAAI 
LWGVICAAV 
LWGWCAAI 
LWGVICAAI 
LWGVICAAI 
LWGWCAAI 
LWGWCAAV 
LWGWCAAI 



LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHIGPGEG 
LRRHVGPSEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHAGPSEG 
LRRHVGPSEG 
LRRHAGPAEG 



AVQWMNRLIA 
PVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
ANQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
ATQWMNRLIA 
ATQWMNRLIA 
ATQWMNRLIA 



FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVAP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVAP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 



THYVPESDAA 
AHYVPESDAA 
THYVPESDAA 
THYVTESDAS 
THYVPESDAA 
RHYVPESEPA 
THYVPESDAA 
THYVTESDAS 
THYVPESDAA 
THYVPETDAS 
THYVPETDAS 
THYVPESDAA 
THYVPESDAA 
THYVPETDTS 
THYVPETDAS 
THYVPETDTS 



BEBEl 
D89815 
ED4 3type__4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1__R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9 
NZLI 



1951 

QRVTQLLGSL 
ARVTQILSNL 
RRVTTILSSL 
ARVTQILSSL 
VRVTHILTSL 
ARVTQILSSL 
ARVTAILSSL 
ARVTAILSSL 
ARVTQILSSL 
QRVTQVLSSL 
ARVTKILSSL 
ARVTQILSSL 
ARVTQILSSL 
ARVTQILSSL 
VRVTQILSNL 
ARVTQILSSL 
ARVTQILSSL 
VRVTQILSSL 
ARVTQILSSL 
ARVTQVLSSL 
KNVTQILTSL 
AKVTQLLSSL 
ARVTQILSSL 
ARVTQILSSL 
ARVTAILSSL 
AKVTALLSSL 
ARVTQILSGL 
ARVTQILSSL 
ARVTQILSSL 
QRVTQILSSL 
ARVTQILSSL 
RAVTNILSSL 
AKVTALLSSL 
ARVTQILSSL 
ARVTQILSSL 
ARVTALLSSL 
ARVTAILSSL 
QRVTQLLGSL 
ARVTQILSNL 
ARVTQILSSL 
ARVTQILSNL 
QRVTQLLGSL 
ARVTALLSSL 



TITSLLRRLH 
TITQLLKRLH 
TVTSLLRRLH 
TITQLLKRLH 
TVTQLLKRLH 
TITQLLKRLH 
TVTQLLRRLH 
TVTQLLRRLH 
TITQLLKRLH 
TITSLLRRLH 
TITQRLRRLH 
TITQLLKRLH 
TITQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITSLLRRLH 
TVTSLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TVTQLLRRLH 
TVTRLLRRLH 
TITQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITSLLRKLH 
TVTQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TVTSLLRRLH 
TVTQLLRRLH 
TITSLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITSLLRRLH 
TVTSLLRRLH 



QWITEDCPVP 
QWINEDCSTP 
KWINEDCSTP 
QWINEDCSTP 
VWISSDCTAP 
QWINEDCSTP 
QWISSECTTP 
QWLSSESTTP 
QWINEDCSTP 
AWITEDCPVP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWISEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWISEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWVNEDTATP 
TWIGEDYSTP 
QWINEDCSTP 
QWINEDCSTP 
QWISSECTTP 
QWINEDYPSP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
HWITEDYATP 
QWINEDYPTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDYPSP 
QWISSECTTP 
NWITEDCPIP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
NWITEDCPIP 
QWINEDYPSP 



CSGSWLRDVW 
CSGSWLRDVW 
CAESWLWEVW 
CSGSWLRDIW 
CAGSWLKDVW 
CSSSWLREIW 
CSGSWLRDIW 
CSGSWLRDIW 
CSGSWLRDVW 
CSGSWLQDIW 
CSGSWLRDVW 
CSGSWLRDIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CATSWLRDVW 
CDGTWLRAIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDIW 
CNGDWLHDIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLKDVW 
CGSTWLRDIW 
CDGNWLYDIW 
CSGSWLKDVW 
CSGSWLRDVW 
CSGDWLRIIW 
CSGSWLRDIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSSSWLREIW 
CSGSWLRDVW 
CAGSWLREVW 
CSDDWLRTIW 



2000 
DWVCSILIDF 
DWICTVLADF 
DWVLHVLSDF 
DWICSVLTDF 
DWICEVLSDF 
DWICTVLTDF 
DWICEVLSDF 
DWICEVLSDF 
DWICTVLTDF 
DWVCSILTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLSDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWVCTVLSDF 
DWVCTVLSDF 
DWVCTALTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICEVLSDF 
DWVCIVLSDF 
DWICTVLADF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLSDF 
DWVCTVLSDF 
NWVCTVLADF 
DWICTVLTDF 
DWICTVLTDF 
DWVCSWSDF 
DWICEVLSDF 
DWVCTILTDF 
DWICTVLADF 
DWICTVLTDF 
DWICTVLADF 
DWVCTILTDF 
DWVCSVLADF 



422 



SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED4 3 type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV__JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



AKVTQLLSSL 
NKVTQILSSL 
ARVTALLSSL 
AKVTALLSSL 
RQIMTILSSL 
RAVTTILSSL 
RQVMAILSSL 

2001 

KNWLSAKLFP 
KTWLQSKLLP 
KTCLKAKFVP 
KTWLQSKLLP 
KSWLKAKLMP 
KTWLQSKLLP 
KTWLKAKLMP 
KTWLKTKLMP 
KTWLQSKLLP 
KNWLSSKLLP 
KTWLQSKLLP 
KTWLKSKLMP 
KTWLQSKLLP 
KTWLQSRVLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSRVLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KVWLQAKLFP 
KAWLQAKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLKAKLMP 
KTWLSAKIMP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
RVWLKSKLMP 
KLWLGAKILP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLSAKIMP 
KTWLKAKLMP 
KNWLTSKLFP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KNWLTSKLFP 
KAWLSAKIMP 
KAWLQAKLLP 
KTWLKAKITP 
KSWLSAKIMP 
KTWLSAKIMP 
KTWLKAKLVP 
KTWLRAKLVP 
KVWLKSKLVP 



TVTSLLKRLH 
TITSLLRRLH 
TVTSLLRRLH 
TVTSLLRRLH 
TVTSLLRKLH 
TITSLLRRLH 
TVTSLLRKLH 



RLPGIPFISC 
RLPGVPFFSC 
LMPGIPLLSW 
RLPGVPFFSC 
QLPGIPFVSC 
RLPGVPFFSC 
QLPGIPFVSC 
HLPGIPFVSC 
RLPGVPFLSC 
KMPGIPFISC 
RLPGDPFFSC 
RLPGVPFFSC 
RLPGVPFFSC 
RLPGVPFLSC 
RLPGIPFFSC 
RLPGVPFFSC 
RLPGVPFLSC 
RLPGIPFFSC 
RLPGVPFFSC 
RLPGVPFLSC 
RLPGIPFLSC 
QLPGVPFFSC 
RLPGIPFYSC 
RLPGVPFLSC 
QLPGIPFVSC 
KVPGIPFLSC 
RLPGVPFFSC 
RLPGVPFLSC 
QLPGVPFFSC 
RLPGVPFFSC 
RLPGLPFLSC 
SLPGVPFFSC 
KMPGIPFLSC 
KLPGVPFFSC 
QLPGVPFFSC 
ALPGLPFISC 
QLPGIPFVSC 
KMPGLPFISC 
RLPGVPFFSC 
RLPGVPFFSC 
RLPGVPFFSC 
KMPGLPFISC 
ALPGLPFISC 
QLPGVPFLSC 
RIPGIPFISC 
ALPGLPFISC 
ALPGLPFISC 
ALPGVPFLSC 
TLPGIPFISC 
ALPGVPFLSC 



TWIGEDYSTP 
QWIHEDTSTP 
QWINEDYPSP 
QWINEDYPSP 
EWINTDWSTP 
EWISGDWSAP 
EWINSDWSTP 



QKGYRGTWAG 
QRGYKGVWRG 
PRGYKGEWRG 
QRGYKGVWRG 
QRGYRGVWRG 
QRGYKGVWRG 
QRGYRGVWRG 
QHGYKGVWRG 
QRGYKGVWRG 
QKGYKGVWAG 
QRGYRGVWRG 
QRGYRGVWRG 
QRGYRGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYRGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QAGYRGVWAG 
QKGYKGVWRG 
QRGYKGVWRG 
QRGYRGVWRG 
QRGYRGVWRG 
QKGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYRGTWRG 
QKGYRGTWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QKGYKGVWRG 
QRGYKGVWRV 
QKGYKGVWAG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QKGYRGVWAG 
QKGYKGVWRG 
QRGYRGVWRG 
QAGYRGVWAG 
QKGYKGVWRG 
QKGYKGVWRG 
QRGFRGTWRG 
QRGFRGVWRG 
QRGFRGVWRG 



CDGTWLRAIW 
CASSWLRDVW 
CSDDWLRIIW 
CSDDWLRIIW 
CSSSWLRDIW 
CSCSWLKDVW 
CSGSWLRDIW 



TGIMTTRCPC 
DGIMYTTCPC 
DGVMHTTCPC 
DGIMQTTCPC 
EGIMHARCPC 
DGIMHTTCPC 
DGIMHTRCHC 
DGIMHTRCHC 
DGIMQTTCPC 
TGVMTTRCPC 
DGVMQTTCPC 
DGIMHTTCPC 
DGIMQTTCPC 
DGIMQTTCPC 
DGVMHTICPC 
DGIMQTTCPC 
DGIMQTTCPC 
DGVMHTICPC 
DGIMQTTCPC 
DGIMHTTCPC 
DGVCHTTCTC 
DGVNSTKCPC 
DGIMQTTCPC 
DGIMHTTCPC 
DGIMHTRCHC 
DGVMTTRCPC 
DGIMQTTCPC 
DGIMQTTCPC 
DGIMQTTCPC 
EGIMQTTCPC 
DGIMQTTCPC 
DGICNTTCPC 
DGWSTRCPC 
DGIMQTTCPC 
DGIMQTTCPC 
DGVMSTRCPC 
DGIMHTRCHC 
TGIMTTRCPC 
DGIMYTTCPC 
DGIMHTTCPC 
DGIMYTTCPC 
TGIMTTRCPC 
DGVMSTRCPC 
DGVNSTKCPC 
DGVCHTTCSC 
DGVMSTRCPC 
DGVTTTRCPC 
DGICHTTCPC 
DGVNYTTCSC 
DGICRTTCPC 



DWVCTALTDF 
DWVCTVLSDF 
DWVCSVLSDF 
DWVCSVLADF 
DWVCEVLSDF 
DWVCTVLSDF 
DWVCTVLSDF 

2050 
GANITGNVRL 
GAQITGHVKN 
GADLAGHIKN 
GAQITGHVKN 
GADITGHVKN 
GAQITGHVKN 
GAEITGHVKN 
GAEITGHVKN 
GAQIAGHVKN 
GANISGHVRM 
GAQITGHVKN 
GAQITGHVKN 
GAQITGHVKN 
GAQITGHVKN 
GAQIAGHFKN 
GAQITGHVKN 
GAQITGHVKN 
GAQIAGHFKN 
GAQITGHVKN 
GAQIAGHVKN 
GAVIAGHVKN 
GATISGHVKN 
GAQITGHVKN 
GAQMAGHVKN 
GAEITGHVKN 
GEDFTGHVRN 
GAQLTGHVKN 
GAQITGHVKN 
GAQITGHVKN 
GAQIAGHVKN 
GAQITGHVKN 
GASIAGHVKN 
GALLSGHVKN 
GAQITGHVKN 
GAQITGHVKN 
GASIAGHVKN 
GAEITGHVKN 
GANISGNVRL 
GAQITGHVKN 
GAQITGHVKN 
GAQITGHVKN 
GANISGNVRL 
GAAITGHVKN 
GATISGHVKN 
GAQIAGHVKN 
GATITGHVKN 
GATITGHVKN 
GSEITGHVKN 
GANITGHVKN 
GADIVGHVKN 



2051 



2100 



423 



BEBEl 
D89815 
ED4 3 type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV^JKl 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



GTMRISGPKT 
GSMRIVGPRT 
GSMRITGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GTMRIVGPRT 
GTMRIVGPKT 
GSMRIVGPRT 
GTMKITGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMKIVGPKT 
GSMRIVGPKT 
GSMRIIGPKT 
GTMKITGPKT 
GTMRIVGPKL 
GSMRIVGPKT 
GSMRIVGPKT 
GTMRIVGPRT 
GSMRIAGSGIi 
GSMRIWGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPRT 
GSMRIVGPKT 
GTMRIVGPRT 
GTMRLVGPRW 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRLAGPRT 
GTMRIVGPRT 
GSMRITGPKT 
GSMRIVGPRT 
GSMRIVGPKT 
GSMRIVGPRT 
GSMRITGPKT 
GSMRLAGPRT 
GTMRIVGPKL 
GSMKITGPRM 
GSMRLAGPRT 
GSMRLAGPRT 
GTMKISGPRW 
GSMKIVGPKM 
GSMRISGSRW 



CLNTWQGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWRGSFP 
CSNTWYGTFP 
CRNMWSGTFP 
CRNMWSGTFP 
CSNTWHGTFP 
CLNLWQGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWDGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWDGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWQGTFP 
CSNTWHGTFP 
CSNTWYGSFP 
CKNMWSGTFF 
CANMWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNVWNGTFP 
CANTWHGTFP 
CSNTWHGTFP 
CSNMWHGTFP 
CANMCHGTFP 
CRNMWSGTFP 
CMNIWQGTFP 
CSNTWHGTFP 
CSNTWYGTFP 
CSNTWHGTFP 
CMNTWQGTFP 
CANMWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CANMWHGTFP 
CANMWYGTFP 
CSNVSHRTFP 
CSNVWNNRFP 
CSNIWHGTFP 



INCYTEGSCV 
INAYTTGPCT 
INAYTTGPGV 
INAYTTGPCT 
INAHTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INCYTEGPCV 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INGYTTGSST 
INAYTTGPCT 
INAYTTGPCT 
INGYTTGSST 
INAYTTGPCT 
INAYTTGPCT 
INATTTGPST 
INATTTGPSV 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INEYTTGPST 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCS 
INAYTTGPCT 
INATTTGPSI 
INGYTTGPST 
INAYTTGPCT 
INAYTTGPCT 
INEYTTGPST 
INAYTTGPCT 
INCYTEGQCV 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INCYTEGQCV 
INEYTTGPST 
INATTTGPSV 
INATTTSPSV 
INEYTTGPST 
INEYTTGPST 
INATTTGPSV 
INAITTGPSV 
INATTTGPSV 



PKPAPNFKTA 
PSPAPNYSRA 
PIPAPNYKFA 
PSPAPNYSRA 
PSPAPNYTFA 
PSPAPNYSKA 
PLPAPNYKFA 
PLPAPNYTFA 
PSPAPNYSRA 
PKPPPNYKTA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PTPASNYSKA 
PSPAPNYSRA 
PSPAPNYSRA 
PTPASNYSKA 
PAPTPNYSRA 
PSPAPNYSKA 
PRPAPNYQRA 
PAPAPNYKFA 
PSPAPNYSRA 
PSPAPNYSRA 
PLPAPNYKFA 
PVPAHNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PIPAPNYKKA 
PAPSYAYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PCPPPNYTRA 
PLPAPNYTFA 
PKPAPNFKIA 
PSPAPNYSRA 
PSPAPNYSKA 
PSPAPNYSRA 
PKPAPNFKTA 
PCPSPNYTRA 
PAPAPNYKFA 
PVPAPNYKRA 
PCPSPNYTRA 
PCPSPNYTRA 
PIPEPNYTRA 
PVPEPNYHKA 
PIPEPNYKRA 



IWRVAASEYA 
LWRVAAEEYV 
LWRVSAEDYV 
LWRVAAEEYV 
LWRVSAEEYV 
LWRVAAEEYV 
LWRVSAEEYV 
LWRVSAEEYV 
LWRVAAEEYV 
IWRVAASEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRWFEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRWFEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVSAEDYV 
LWRVGAADYA 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVSAEEYV 
LWRVTSDSYV 
LWRVAAEEYV 
LWRVAPEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVSATEYV 
LWRVASDSYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAANSYV 
LWRVSAEEYV 
IWRVAASEYA 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
IWRVAASEYA 
LWRVAANSYV 
LWRVGAADYA 
LWRVSAEEYV 
LWRVAANSYV 
LWRVAANSYV 
LWRVSAEEYV 
LWRVSAEDYV 
LWRVSAEEYV 



BEBEI 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV__H_CMR 
HCV_J1 
HCV J4 83 



2101 

EVTQHDSHAY 
EVTRVGDFHY 
EVRRVGDFHY 
EVTRVGDFHY 
EVRRLGDFHY 
EVTRVGDFHY 
EIRRVGDFHY 
EIRRVGDFHY 
EVTRVGDFHY 



VTGLTADNLK 
VTGMTTDNVK 
VTGVTQDNIK 
ITGMTTDNIK 
ITGVTTDKIK 
VTGMTTDNVK 
VSGMTTDNLK 
VTGMTTDNLK 
VTGMTTDNVK 



VPCQLPCPEF 
CPCQVPAPEF 
FPCQVPAPEL 
CPCQVPAPEF 
CPCQVPSPEF 
CPCQVPAPEF 
CPCQIPSPEF 
CPCQVPSPEF 
CPCQVPAPEF 



FSWVDGVQIH 
FTELDGVRLH 
FTEVDGIRIH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTELDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 



2150 
RFAPTPKAFM 
RYAPACKPLL 
RHAPKCKPLL 
RYAPACKPVL 
RYAPPCKPLL 
RYAPACRPLL 
RFAPPCKPLL 
RFAPPCKPLL 
RYAPACKPLL 



424 



HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1__R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCiJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
ThSBO 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J"4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV Kl S3 



EVTQHGSFSY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVRRLGDCHY 
EVRRVGDYHY 
EVTRVGDFHY 
EVTRVGDFHY 
EIRRVGDFHY 
EVRRVGDTHY 
EVRRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EWRVGDSHY 
EVRKVGDFHY 
EITRVGDFHY 
EITRVGDFHY 
EVRRVGDFHY 
EIRQVGDFHY 
EVTQHGSYHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTQHGSYSY 
EVRRVGDFHY 
EVRRVGDYHY 
EVERHGDRHY 
EVRRVGDFHY 
EVRRVGDFHY 
EVKRVGDSHF 
EWRVNDHHY 
EVARVGDSHF 

2151 

RDEVSFSVGL 
RDEVTFQVGL 
RDEVSFSVGL 
REEVDFQVGL 
RDEVTFSIGL 
REEWFQVGL 
REEVSFRVGL 
REEVSFRVGL 
REDVAFQVGL 
RDEVTFTVGL 
RDEVTFQVGL 
RDEVTFQVGL 
REEVTFQVGL 
RDEVTFQVGL 
RDEVTFQVGL 
REEVTFQVGL 
RDEVTFQVGL 
RDEVTFQVGL 



VTGLTSDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGITTDNVK 
WGVTAEGLK 
ITGVTQDNLK 
VTGMTTDNVK 
VTGMTTDNIK 
VSGMTTDNLK 
WGATNDGLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGVTTDNVK 
VTGMTTDNVK 
ITGVTAENTK 
VTGTTDDGLK 
VTGMTTDNVK 
VTGXTTDNVK 
ITGATEDGLK 
VTGMTTDNLK 
ITGLTTDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNVK 
ITGLTTDSLK 
ITGATEDELK 
ITGVTQDNLK 
WGVTADGLK 
ITGATEDELK 
ITGATEDELK 
WGATTDNLK 
IVGATADNLK 
WGATNQDLK 



NSYWGSQLP 
NQYTVGSQLP 
NSFWGSQLP 
NQYPVGSQLP 
NEYLVGSQLP 
HQYLVGSQLP 
HEYPVGSQLP 
HDYPVGSQLP 
NQYLVGSQLP 
NSFWGSQLP 
NQFPVGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
NQYWGSQLP 
NRYPVGSQLP 
NQYLVGSQLP 
NQYWGSQLP 
NRYAVGSQLP 



VPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPPPEF 
CPCQVPAPEF 
CPCQVPPPEF 
CPCQVPPPEF 
CPCQVPAPEF 
CPCQVPPPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPSPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQIPSPEF 
IPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPLPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPATEF 
CPCQVPSPEF 
VPCQLPSPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
VPCQLPSPEF 
CPCQVPAAEF 
CPCQVPSPEF 
CPCQVPGPEF 
CPCQVPAAEF 
CPCQVPAAEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 



CEPEPDTEVL 
CEPEPDVTW 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVTVL 
CDPEPDTEVL 
CEPEPDVTVL 
CEPEPDVAVL 
CEPEPDVTVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVTVI 



FSWVDGVQIH 
FTEVDGVRLH 
FTEVDGVQLH 
FTEVDGVRLH 
FKELDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 
FKELDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRIH 
FTELDGVRIH 
FTEVDGVRLH 
FTEVDGVRLH 
FTELDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FSEVDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTELDGVRLH 
FTELDGVRLH 
FTELDGVRLH 
FTEVDGVRIH 
FTELDGVRLH 
FSWVDGVQIH 
FTELDGVRLH 
FTEVDGVRLH 
FTELDGVRLH 
FSWVDGVQIH 
FTEVDGVRLH 
FTELDGVRIH 
FTEVDGVRIH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 



ASMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
ASMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 



RFAPVPGPFF 
RYAPACKPLL 
RYAPACKPLL 
RNAPACGPLL 
RYAPASKPLL 
RYAPVSKPLL 
RNAPACGPLL 
RYAPASKPLL 
RYAPVSKPLL 
RYAPACKTLL 
RYAPVCKPLL 
RYAPPCKPLL 
RFAPPCNPLL 
RYAPACKPLL 
RYAPACKPLL 
RFAPPCKPLL 
RYAPPCKPLL 
RYAPACKPLL 
RYAPACKPLL 
RYAPACRPLL 
RYAPACKPLL 
RYAPVCKPLL 
RYAPECKPIL 
RYAPVCRPLL 
RYAPACRPLL 
RYAPACRPLL 
RYAPPCRPLL 
RFAPPCKPLL 
RFAPIPKPFF 
RYAPACKPLL 
RYAPACRPLL 
RYAPACKPLL 
RFAPTPKPFF 
RYAPPCKPLL 
RYAPPCNPLL 
RYAPPCKPLL 
RYAPPCKPLL 
RYAPPCKPLL 
RYAPRCKPLL 
RFAPPCRPLM 
RFAPACKPLL 

2200 
TAEAAARRLA 
TAEAARRRLA 
TAESARRRLA 
TAEAAKRRLA 
TAETAARRLN 
TAETAKRRLA 
TAEAAGRRLA 
TAAAAGRRLA 
TAETAKRRLA 
TAEAAARRLA 
TAETAKRRLA 
TAEAAKRRLA 
TGEAAKRRLA 
TAETAKRRLA 
TAETAKRRLA 
TGETAKRRLA 
TAEAAKRRLA 
TAETAKRRLA 
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HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



REEVTFQVGL 
RDEWFQVGL 
RDEVTFSVGL 
REEVTFSVGL 
RDEVTFQVGL 
RDEVSFQVGL 
REEVSFRVGLi 
RDEITFSVGL 
REEVSFQVGL 
REEWFQVGL 
REEVTFQVGL 
RDEVSFQVGL 
REEWFQVGL 
RDEVTFTVGL 
RDDVTFTVGL 
REDVTFQVGL 
REDVTFQVGL 
RDEITFMVGL 
REEVSFRVGL 
RDEVSFCVGL 
RDEVTFQVGL 
REEWFQVGL 
RDEVTFQVGL 
RDEVSFCVGL 
RDDITFMVGL 
REEVCFSVGL 
RDEVSFSVGL 
REEITFSVGL 
RDDITFMVGL 
RDEVSFSVGL 
RDDITFSVGL 
RDEISFLVGL 



NQYLVGSQLP 
NQYLVGSQLP 
SNYAVGSQLP 
HSYWGSQLP 
NQYWGSQLP 
NHYPVGSQLP 
HEYPVGSQLP 
HSYANGSQLS 
NQYWGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
STYWGSQLP 
NSYVIGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
NSYAIGSQLP 
HEYPVGSQLP 
NSFWGSQLP 
NQYTVGSQLP 
HQYLVGSQLP 
NQYTVGSQLP 
NSFWGSQLP 
HSYTIGSQLP 
HSFWGSQLP 
LEFWGSQLP 
NSYTIGSQLP 
NSYAIGSQLP 
SSYAVGSQLP 
STYWGSQLP 
NSYAIGSQLP 



CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVTW 
CEPEPDVTVL 
CEPEPDWW 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVTVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVLW 
CEPEPDVAW 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVSVL 
CEPEPDVAVL 
CDPEPDTDVL 
CEPEPDVTW 
CEPEPDVAVL 
CEPEPDVTW 
CDPEPDADVL 
CEPEPDVSVL 
CEPEPDVTVL 
CEPEPDVTW 
CEPEPDVSVL 
CEPEPDVSVL 
CEPEPDVTW 
CEPEPDWIL 
CEPEPDVTW 



TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPTHI 
TSMLSDPT^I 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLRDPAHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLRDPDHI 
TSMLQDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLRDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLRDPSHI 
TSMLSDPAHI 
TSMLTDPSHI 
TSMLRDPSHI 
TSMLRDPSHI 
TSMLIDPSHV 
TSMLTDPDHI 
TSMLVDPSHL 



TAETAKRRLA 
TAEAAKRRLA 
TAETAARRLK 
TAETAKRRLN 
TAETAKRRLD 
TAETAKRRLA 
TAEAAGRRLA 
TAATAARRLA 
TAETAKRRLA 
TAETAKRRLA 
TAETAKRRLA 
TAETAKRRLA 
TAETAKRRLA 
TAEEASRRLK 
TVETAKRRLD 
TAETAKRRLA 
TAETAKRRLA 
TAETAARRLA 
TAEAAGRRLA 
TAETAARRLA 
TAEAARRRLA 
TAETAKRRLA 
TAEAARRRLA 
TAEAAARRLA 
TAETAARRLA 
TAETAKRRLD 
TAETASRRLK 
TAETAARRLA 
TAETAARRLA 
TAEAAARRLA 
TAETAARRLA 
TAEAAARRLA 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV__K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 



2201 

RGSPPSAASS 
RGSPPSLAGS 
RGSRPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSMASS 
RGSPPSEASS 
RGSPPSLASS 
RGSPPSQASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
KGSPPSLASS 
RGSPPSLANS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSMASS 
RGSPPSEASS 
RGSPPSLASS 



SASQLSAPSL 
SASQLSALSL 
SASQLSPRLL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSS 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SANQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSALSL 



RATCTTHAK. 
KATCTTHHG . 
QATCTAPHD . 
KATCTTHHD . 
KATCTTHHD . 
KATCTTHHD . 
KATCTANHD . 
KATCTINHD . 
KATCTTHHD . 
KATCTTHKT . 
KATCTTRHD . 
KATCTTHHD . 
KATCTTHHD . 
KATCTTHHD . 
KATCTTHHD . 
KATYITQYD . 
KATCTTRHD . 
KATCTTCHD . 
KATCTTHHD . 
RATCTTHSSY 
RATCTTSQK. 
KATCTIQGH. 
KATCTTRHD . 
KATCTTRHD . 
KATCTANHD. 
KATCQTHRP . 
KAACTTRHT. 



. . .CPDIDMV 
. . .APDTDLI 
. . .SPGTDLL 
. . . SPDADLI 
. . . SPDADLI 
. . .SPDADLI 
. . .SPDAELI 
. . .SPDAELI 
. . .SPDADLI 
. . .AYDCDMV 
. . .SPDADLI 
. . .SPDADLI 
. . .SPDADLI 
. . . SPDADLI 
. . . SPDADLI 
. . . SPDFDLI 
. . . SPDADLI 
. . .SPDADLI 
. . . SPDADLI 
NLDSPDVDLI 
. . . HPEMELL 
. . .HPDADLI 
. . . SPDADLI 
. . . SPDADLI 
. . . SPDAELI 
. . . HPDAELI 
. . . PPDADLI 



2250 
DANLFCWCTM 
EANLLWRQEM 
EANLLW .... 
EANLLWRQEM 
TANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
DANLF . . . . M 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
QANLLWKHEM 
KANLLWRQCM 
EANLLWRQEM 
EAHLLWRQEM 
EANLLWRQEM 
DANLLWRQEM 
EANLLWRQEM 
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HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



RGSPPSIiASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSEASS 
RGSPPSVASS 
RGSPPSEASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSEASS 
RGSPPSEASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSEASS 
RGSPPSEASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSCASS 



SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSR 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSALSL 
SASQLSAPSL 
SASQLSALSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
LASQLSAPSL 



KATCTTHHD . 
KATCTTHHV . 
KATCTIHHD . 
KATCTTHHD . 
KATCTTHAD . 
KATCTTHGR . 
KATCTTHHD . 
KATCTTHHD . 
KATCQTHRP . 
KATCTANHD . 
RATCTTHGK. 
KATCTTHHG. 
KATCTTHHD . 
KATCTTHHG . 
RATCTTHGK. 
KATCQTHRP . 
KATCTTQGH. 
KATCTANGD . 
KATCQTHRP . 
KATCQTHRP . 
KATCTMHGA. 
KATCTTAGK. 
KATCTTHCA. 



. SPDADLI 
. SPDADLI 
. SPDADLI 
. SPDADLI 
. HPDAELV 
.HPDAELI 
. SPDADLI 
. SPDADLI 
. HPDAELV 
. SPDAELI 
.AYDVDMV 
.APDTDLI 
. SPDADLI 
.APDTDLI 
.AYDVDMV 
. HPDAELV 
. HPDADLI 
. HPDAELI 
. HPDAELV 
. HPDAELV 
.HPDAELI 
.HPDAELI 
.HPDADLI 



EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
TANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
DANLLWRQEM 
EANLLWRQEM 
DANLF . . . . M 
EANLLWRQEM 
EANLLWRQEM 
EANLLWRQEM 
DANLF. . . .M 
DANLLWRQEM 
EANLLWRQCM 
EANLLWRQEM 
NANLLWRQEM 
DANLLWRQEM 
EANLLWRQEM 
EANLLWRQEV 
EANLLWRQEV 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1__R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 



2251 

GGNMTRIESE 
GGNITRVESE 
GSTATRVETD 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGDVTRIESD 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GSHIPRVQSE 
GGNITRVEAE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GSNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GSNITRVESE 
GGNITRVESE 
GGNITRVESE 
GSNITRVESE 



SKVLMVDSFD 
NKIVILDSFE 
EKVIILDSFE 
NKWILDSFE 
NKIVILDSFD 
NKWILDSFD 
NKWILDSFD 
NKWILDSFD 
NKWILDSFE 
SKVIVLDSLD 
NKWILDSFE 
NKWILDSFD 
NKVIILDSFD 
NKWILDSFE 
NKWILDSFD 
NKWTLDSFD 
NKWILDSFE 
NKWILDSFD 
SKWILDSFD 
NKVWLDSFE 
NKVWLDSFE 
NKVEILDCFK 
NKWILDSFD 
NKWILDSFD 
NKWILDSFD 
TKWILDSFE 
NKWILDSFD 
NKWILDSFD 
NKVWLDSFD 
NKWILDSFE 
NKWILDSFD 
NKIVILDSFE 
SKWILDSFE 
NKWILDSFD 
NKWILDSFD 
TKWILDSFE 



PWDKE . DER 
PLRAEE . DER 
SCVAEQNDDR 
PLRAEE . DER 
PLVAEE . DDR 
PLRAED . DEG 
PLVAEE . DER 
PLVAEE . DER 
PLHAEG . DER 
SMTEVE . DDR 
PLRAEE . DER 
PLHAEE . DER 
PLRAEE . DER 
PLRAEE . DER 
PLRAEE . DER 
PLRAEE . DER 
PLRAEE . DER 
PLRAEE . DER 
PLRAEE . GEG 
PLRAEG , DEN 
LYPLEY.EER 
PLKEEE.DDR 
PLRAEE . DER 
PLRAEE . DER 
PLVAEE . DER 
PLRAEE . DDT 
PLRAEE . DER 
PLRAEE . DER 
PLRAEE . DER 
PIRAEE.DER 
PIRAVE.DER 
PLKAEF . DDR 
PLRACD . DED 
PLRAEE . DER 
PLRAEE . DER 
PLRAET . DDA 



EPSIPSEYLL 
EVSAAAEILR 
EVSVAAEILR 
EVSVAAEILR 
EISVPAEILL 
EISVPAEILR 
EVSVPAEILR 
EISVPAEILR 
EISVAAEILR 
EPSVPSEYLI 
EVSVAAEILR 
EVSVAAEILR 
EVSIPAEILR 
EVSLPAEILR 
EVSVAAEILR 
EVSIPAEILR 
EVSLPAEILR 
EVSVAAEILR 
EVSVAAEILR 
EISIAAEILR 
EISVSVECHR 
EISVSADCFK 
EVSVAAEILR 
EVSVPAEILR 
EVSVPAEILR 
ELSIPAECFK 
EVSVPAEILR 
EVSVAAEILR 
EVSVPAEILR 
EVSVPAEILR 
EISVPAEILR 
EISVAAECHR 
ELSVAAECFK 
EVSVAAEILR 
EVSVAAEILR 
ELSAAAECFK 



2300 
PKS . RFPPAL 
KTR . KFPAAM 
PTK.KFPPAL 
KTR . RFPPAM 
KSK.KFPPAM 
KSR . KFPPAL 
KSR . RFARAL 
KSR . RFTQAL 
KSR , KFPSAL 
KRR . KFPPAL 
KSR . KFPPAL 
KSR . KFPPAL 
KSK. KFPPAL 
KSR . KFPRAM 
KTR . KFPPAL 
KSK. KFPSAL 
KSR . KFPPAM 
KTK. KFPPAL 
KSK. KFPPAL 
KSK.KFPAAI 
QPRCKFPPVF 
KGP. AFPPAL 
KSR . RFPRAM 
KSR . KFPPAM 
KSR . RFAPAL 
KPP . KYPPAL 
KSR . KFPPAL 
KSR . KFPSAL 
KSK. KFPAAM 
RSR . KFPAAM 
KPR . KFPPAL 
PPRFKYPPAL 
KPP . KYPPAL 
KSK. KFPPAL 
KSK. KFPPAL 
KPP . KYPPAL 
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HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



GGNITRVESE 
GGDVTRIESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGDVTRIESE 
GSNITRVESE 
GGNITRVEAE 
GSNITRVESE 
GSNITRVESE 
GSNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 



NKWILDSFD 
SKVWLDSLD 
NKIVILDSFE 
NKWILDSFD 
NKIVILDSFE 
SKVWLDSLD 
TKVWLDSFE 
NKWILDSFE 
TKWILDSFD 
TKWILDSFE 
TKWILDSFE 
NKWILDSFD 
NKIIVLDSFD 
NKVIVLDSFD 



PLVAEE . DER 
PMVEER . SDL 
PLRAEE . DER 
PLRAED . DEG 
PLRAEE . DER 
PMAEER . SDL 
PLRAET . DDV 
PLKADD . DDR 
PLVAEY . DDR 
PLRAET . DDA 
PLRAQT . DDA 
PLVPEF . EER 
PLIAET.DDR 
PLVPEY . DDR 



EISVPAEILR 
EPSIPSEYML 
EVSVAAEILR 
EISVPAEILR 
EVSVAAEILR 
EPSIPSEYML 
EPSVAAECFK 
EISVSADCFR 
EISVSAECHR 
ELSVAAECFK 
ELSVAAECFK 
EMSVPAECHR 
EISVGAECFN 
EPSVPAECHR 



KSR . RFAQAL 
PKK.RFPPAL 
KTR.KFPAAM 
KSR . KFPPAL 
KTR . KFPAAM 
PRN . RFPPAL 
KPP . KYPPAL 
RGP.AFPPAL 
PPRPKFPPAL 
KPP . KYPPAL 
KPP . KYPPAL 
PRRPKFPPAL 
PPRPKFPPAL 
PNRPKFPPAL 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCUX6326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV__J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 



2301 

PPWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PIWAPPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PPWARPDYNP 
PIWARPSYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PEWARPDYNP 
PIWARPDYNP 
PVWARPDNNP 
PVWARPGYDP 
PIWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PAWARPDYNP 
PVWARPDYNP 
PIWAPPDYNP 
PVWARPDYNP 
PAWARPDYNP 
PIWARPDYNP 
PIWARPGYDP 
PIWARPDYNP 



PLLETWKRPD 
PLLESWKNPD 
PLTETWKQQD 
PLLESWKDPD 
PLVEPWKRPD 
PLLESWKDPD 
PLVETWKKPD 
PLIETWKKPN 
PLLESWKDPD 
VLIETWKRPG 
PLLESWKDPD 
PLLESWKDPD 
PLLESWKDPD 
PLIESWKDPD 
PLLEPWRDPD 
PLLEPWKDPD 
PLIESWKDPD 
PLLESWRAPD 
PLLESWKDPD 
PLLESWKNPD 
PFIQAWQMPG 
PLLETWKRPD 
PLLESWKDPD 
PLLESWKDPD 
LLVETWKKPD 
PLLPSWKDPT 
PLLEPWKDPD 
PLLESWKDPD 
PLLESWKDPD 
PLLESWKDPD 
PLLESWKDPD 
PLLETWKAPD 
PLVEPWKDPD 
PLLESWKSPD 
PLLESWKSPD 
PLLDRWKSPD 
PLVETWKKPD 
PLVESWKRPD 
PLLESWKNPD 
PLLESWKDPD 
PLLESWKNPD 
PLVESWKRPD 
PLLDRWKAPD 
PLLETWKQPD 
PLLQKWQMPG 



YQPPWAGCA 
YVPPWHGCP 
YQAPTVHGCA 
YVPPWHGCP 
YEPPLVHGCP 
YVPPWHGCP 
YEPPWHGCP 
YEPPWHGCP 
YVPPWHGCP 
YEPPTVLGCA 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YAPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YAPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YEPPWSGCA 
YDPPQVWGCP 
YVPPWHGCP 
YVPPWHGCP 
YEPPWHGCP 
YEPPAVHGCA 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YDPPWSGCA 
YVPPTVHGCA 
YVPPAVHGCP 
YVPPAVHGCP 
YVPPTVHGCA 
YEPPWHGCP 
YQPATVAGCA 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YQPPTVAGCA 
YVPPTVHGCA 
YDPPQVSGCP 
YEPPWSGCA 



LPPPGTTPVP 
LPPTKAPPIP 
LPPAKQPPVP 
LPPTKAPPIP 
LPPPKPTPVP 
LPPTKAPPIP 
LPPPRSPPVP 
LPPPQSPPVP 
LPPTKAPPIP 
LPPTPQTPVP 
LPPTMAPPIP 
LPPTKAPPIP 
LPPAKAPPIP 
LPPTKAPPIP 
LPPAKDPPIP 
LPPAKAPPIP 
LPPTKAPPIP 
LPPAKDPPIP 
LPPAKAPPIP 
LPPVKAPPIP 
VAPPKPAPVP 
IPPAGPPPVP 
LPPTKAPPIP 
LPPTKAPPIP 
LPPPRSPPVP 
LPPTRPAPVP 
LPPVKAPPIP 
LPPTTAPPVP 
LPPIKAPPIP 
LPPTKAAPIP 
LPSTKAPPIP 
LPPQGLPPVP 
LPPQKLPPVP 
LPPTTGPPIP 
LPPTTGPPIP 
LPPKGAPPVP 
LPPPKSPPVP 
LPPPKKTPTP 
LPPTKAPPIP 
LPPTKAPPIP 
LPPTKAPPIP 
LPPPKKTPTP 
LPPRGAPPVP 
LPPAGLPPVP 
LPPAKPTPIP 



2350 
PPRRRR.AW 
PPRRKR.TW 
SPRRKR.TVQ 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRKKR.TW 
PPRKKR . TW 
PPRRKR.TW 
PPRRRR . AKV 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . LVH 
LPRRKRKPME 
PPRKKR . TW 
PPRRKR.TW 
PPRKKR.TW 
PPRRKR. TIK 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TIV 
PPRRKR.TW 
PPRRKK.LVQ 
PPRRKR. TIV 
PPRKKR . TW 
PPRKKR . TW 
PPRRKR. TIQ 
PPRKKR . TW 
PPRRRR . TVG 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRRR . TVG 
PPRRKR. TIQ 
PPRRKRKPW 
PPRRKR . LIQ 
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Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



PIWARPDYNP 
PIWARPDYNP 
PIWATPGYNP 
PVWARPDYNP 
PIWARPDYNP 



PLLDRWKAPD 
PLLDRWKTPD 
PVLETWKSPT 
PLLQPWKAPD 
PLLETWKKPD 



YVPPTVHGCA 
YVPPTVHGCA 
YEPPWHGCA 
YEPPLVHGCA 
YAPPLVHGCA 



LPPRGAPPVP 
LPPRGAPPVP 
LPPSGPPPIP 
LPPKGLPPVP 
IjPSPVQPPVP 



PPRRKR.TIQ 
PPRRKR . TIQ 
PPRRKK. WQ 
PPRKKR. WQ 
PPRRKS.WH 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV__J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1__R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV__L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeVD 
VN004 
VN235 
VN405 



BEBEl 
D89815 



2351 

LDQSNVGEAL 
LTESTVSSAL 
LTESWSTAL 
LTESTVSSAL 
LDESTVSSAL 
LTESTVSSAL 
LTESTLPTAL 
LTESTLSTAL 
LTESNVSSAL 
LTQDNVEGVL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTDSTVSSVL 
LDESTVSHAL 
LSDSTVSQVM 
LTESTVSSAL 
LTESTVSSAL 
LTESTLPTAL 
LDGSNVSAAL 
LTESTVSSAL 
LTESSVSSAL 
LTESSVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LDDSWGHVL 
LSESTVSKAL 
LTESTVSSAL 
LTESTVSSAL 
LDGSNVSAAL 
LTESTLSTAL 
LSESSIADAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LNENTIGDAL 
LDGSNVSAAL 
LSDSNVSQVL 
LDESAVSQAL 
LDGSNVSAAL 
LDGSNVSAAL 
LDSSNVSAAL 
LDEGSAKRAL 
LDDSTVATAL 



KELAIKSFGC 
AELATKTFGG 
AELAAKTFGQ 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKSFGS 
AELAAKSFGS 
AELATKTFSS 
REMADKVLSP 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELAVKTFGS 
AELATKTFGS 
AQLADKVFVE 
ADLADARFKV 
AELATKTFGS 
AELATKTFGS 
AELATKSFGS 
LALAERSFPS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGG 
AELATKTFGS 
AQLAEKSFPA 
ASLAEKSFPQ 
AELATKTFGS 
AELATKTFGS 
AALAEKSFPS 
AELATRSFGS 
QQLAIKSFGQ 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
QQLAIKAFGQ 
AALAEKSFPS 
ADLAHARFKA 
QQLADKVFVE 
RALAEKSFPS 
TVTVLAKKSFPS 
AQLAAKTFET 
AELAQTSFPP 
AEIiAEKSFPT 



PPPSGDPGHS 
SGS . SAVDSG 
SEP.SSDRDT 
SGS . SAVDSG 
STT . SGVTSG 
SGS . SAIDSG 
SST.SGITGD 
SST.SGITGD 
SGS . SAVDSG 
LQDNNDSGHS 
SGS . SAVDSG 
SGS . SAADSG 
SGS . SAADRG 
SES . SAADSG 
SGS . SAVDSG 
SES . SAADRG 
SES. SAADSG 
SGS . SAVDSG 
SES . SAVDSG 
SEL . SAADSG 
SSNDPGPSSD 
DTP.SIEGQD 
SES . SAVDSG 
SES . SAVDSG 
SST.SGITGD 
TKPEGTGTSS 
SES . SAAGSG 
SES . SAVDSG 
SES . SAVDSG 
SGS . SAADSG 
SGS . SAVDSG 
TPDQPQTNSD 
PTCSAEDEST 
SGS . SAVDSG 
SGS . SAVDSG 
SKPQEENSSS 
SST.SGITGD 
PPPSGDSGLS 
SGS . SAVDSG 
SGS . SAIDSG 
SGS . SAVDSG 
PPLSGDSGLS 
SKPQEENSSS 
DTQ.SIEGQD 
DTSTSEPSSG 
LKPQEENNSS 
VNPQDENSSS 
PSS . PTTGYG 
STATLSEDSG 
QPA.STPDSD 



TGGGTTGETS 
TATGPPDQAS 
DLTTPTETTD 
TATAPPDQTS 
EAAESSPAPS 
TATAPPDQAS 
NMTTSSEPAP 
NTTTSSEPAP 
TATALPDQAS 
TGADTGGDIV 
TATAPPDQPS 
TATAPPDQAS 
TATAPPDQAS 
TATAPPDQPS 
TATAPPDQTS 
TATAPPDQTS 
TATAPPDQPS 
TATAPPDQPS 
TATAPPDQVS 
TATAPPDQTS 
SGLSITSPVP 
SALGTSSQHD 
TATAPPDQPP 
TATAPPGQSS 
NTTTSSEPAP 
SGVGTESTAE 
TATAPPDQPS 
TATAPPDEAS 
TATALPDQAS 
TATAPPDQTS 
TATGPPDQAS 
SGHGTNGAAS 
SGVGTQSGSL 
TATAPPDQTS 
TATAPPDQTS 
SGVDTQSSTA 
NTTTSSEPAP 
TGADAADSGS 
TATGPPDQAS 
TATAPPDQAS 
TATGPPDQAS 
TGADAADSGS 
SGVDTQSSTT 
SAVGTSSQPD 
LGGSIAGPSS 
SGVDTQSSTT 
SGVDTQSSTT 
SDQPDHSTES 
RETSTLSSDM 
SGHPTTSKSS 



2400 
KSPPD.EPDD 
AE . . . . GDAG 
SGPIV. VDDA 
ND. . . .GDRE 
CD ... . GELD 
GD . . . . GDRE 
SG , . . . CPPD 
SG. . . .CSPD 
DD . . . . GDKG 
QQPSD . ETAA 
DD . . . . GDRG 
DD . . . . GDKG 
ND . . . . GDAG 
SD . . . . GDAG 
ND . . . . GDTG 
ND . . . . GDAG 
ND . . . . GDAG 
ND . . . . GDTG 
DN . . . . GDKG 
DN . . . . GGKD 
PDPTTPEDAG 
SGPEEKRDDN 
DN . . . . DDTG 
DD . . . . VDTG 
SG. . . .CPPD 
SGDSPETGEE 
DD . . . . GDAG 
GG . . . . GDKG 
DD . . . . GDKG 
DD. . . .GDKE 
DD . . . . GDKG 
LPSAE.DDDA 
TGPVQLDDDD 
DD . . . . GDKE 
DD . . . . GDKE 
SKVLPSPGEE 
SG. . . .CPPD 
RTPPD . ELAL 
AE . . . . GDAG 
GD. . . .GDRE 
AE. . . .GDAG 
RTPPD . ESAL 
SKVPPSPGGE 
SGPEEKRDDD 
PDPTTADDTC 
SKVPPSPGGE 
SKVPPSPGGE 
SEHDRDDGVA 
TPPREEADRA 
DQADEGEDTP 



2401 2450 
SEAGSVSSMP PLEGEPGDPD LEPEQVEHPA PPQEGGAAPG SDSGSWSTCS 
SDAESYSSMP PLEGEPGDPD LS DGSWSTVS 
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ED4 3type 4 


SDDGSYSSMP 


PLEGEPGDPD 






SDSWSTVS 


HC C2 


SDAESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HC G9 


SEAESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HCU1632 6 


SDVESFSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HCV H CMR 


SDVESYSSMP 


PLEGEPGDPD 


FS 




DGSWSTVS 


HCV Jl 


SDAESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HCV J4 83 


SDVESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HCV J8 


SEAGSLSSMP 


PLEGEPGDPD 


LEFEPVGSAP 


PSEGECEVID 


SDSKSWSTVS 


HCV JKl 


SDDESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HCV JS 


SDVESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HCV Kl Rl 


SDVGSYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HCV Kl R2 


SDVESYSSMP 


PLEGEPGDPD 






. .DGSWSTVS 


HCV Kl R3 


SDVGSYSSMP 


PLEGEPGDPD 






. .DGSWSTVS 


HCV Kl SI 


SDVESYSSMP 


PLEGEPGDPD 






. .DGSWSTVS 


HCV Kl S2 


SDVESYSSMP 


PLEGEPGDPD 


LS 




. .DGSWSTVS 


HCV Kl S3 


SDVGSYSSMP 


PLEGEPGDPD 


LS 




. .DGSWSTVS 


HCV L2 


SDAESYSSMP 


PLEGEPGDPD 


LS 




. .DGSWSTVS 


HCV N 


SDAESCSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HCV12 0 83 


SEAESYSSMP 


PLEGEPGDPD 


LS 




. . SGSWSTVS 


HCV14 8 0 


SDAASYSSMP 


PLEGEPGDPD 


LS 




SGSWSTVS 


HCVPOLiYP 


SDVESCSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HD 1 


SDVESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HPCCGAA 


SDVESYSSMP 


PLEGEPGDPD 


LS 




, .DGSWSTVS 


HPCFG 


SDVESYSSMP 


PLEGEPGDPD 


LD 




. .ADSWSTVS 


HPCGENANTI 


SDVESCSSMP 


PLEGEPGDPD 


LS ....... . 




DGSWSTVS 


HPCGENOM 


SDVESYSSMP 


PLEGEPGDPD 


LS 




, .DGSWSTVS 


HPCHUMR 


SDVESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HPCJ 


SDVESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HPCJCG 


SDVESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


X-I-Zr v^ik^ 4>vw ~ \j 


SDADSYSSMP 


PLEGEPGDPD 


LSDG 




GGSGSWSTVS 


HPCJK04 9 


SDNESHS SMP 


PLEGEPGDPD 


LS 




SGSWSTVS 


HPCJTA 


SDVESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HPCJTB 


SDVESYSSMP 


PLEGEPGDPD 


LS 




DGSWSTVS 


HPCK3A 


SDSESCSSMP 


PLEGEPGDPD 


LS 




, . CDSWSTVS 


HPCPLYPRE 


SDAESYSSMP 


PLEGEPGDPD 


LS 




, DGSWSTVS 


HPCPOIjP 


SETGSISSMP 


PLEGEPGDPD 


LEPEQVELQP 


PPQGGWTPG 


SGSGSWSTCS 


HPCPP 


SDAESYSSMP 


PLEGEPGDPD 


LN 




, .DGSWSTVS 


HPCUNKCD 


SDVESFSSMP 


PLEGEPGDPD 


LS 




. .DGSWSTVS 


MKCIA 


SDAESYSSMP 


PLEGEPGDPD 


LN 




. .DGSWSTVS 


NDM5 9 


SETGSISSMP 


PLEGEPGDPD 


LEPEQVELQP 


PPQGEEWPG 


SDSGSWSTCS 


NZLI 


SDSESCSSMP 


PLEGEPGDPD 


LS 




CDSWSTVS 


SA13 


SDAASYSSMP 


PLEGEPGDPD 






. . SGSWSTVS 


ThSSO 


SDAGSFSSMP 


PLEGEPGDPD 






. .TGSWSTVS 




SDSESCSSMP 


PLEGEPGDPD 


LS 




CDSWSTVS 




SDSESCSSMP 


PLEGEPGDPD 


LS 




CDSWSTVS 


VN004 


SEAESYSSMP 


PLEGEPGDPD 


LS 




SGSWSTVS 


VN235 


SDDGSYSSMP 


PLEGEPGDPD 


LS 




SGSWSTVS 


VN4 05 


SEAGSYSSMP 


PLEGEPGDPD 


LS 




SGSWSTVS 




2451 








2500 




DVD DSWC 


CSMSYSWTGA 


LITPCSPEEE 


KLPINPLSNS 


LLRYHNKVYC 


J^O 7 O X ^ 


ERA QEDWC 


CSMSYTWTGA 


LITPCAAEES 


KLPINALSNP 


LLRHHNMVYS 








LVTPCAAEES 


KLPISPLSNS 


LLRHHNMVYA 


HP 




CSMSYTWTGA 


LITPCAAEES 


KLPINPLSNS 


LLRHHNMVYA 


HC_G9 


SDGGTEDWC 


CSMSYSWTGA 


LITPCAAEET 


KLPINALSNS 


LLRHHNLVYS 


HCU16326 


EEA.SEDWC 


CSMSYTWTGA 


LITPCAAEES 


KLPINPLSNS 


LLRHHNMVYA 


HCV_H__CMR 


SGADTEDWC 


CSMSYTWTGA 


LVTPCAAEEQ 


KLPINALSNS 


LLRHHNLVYS 


HCV_J1 


SEAGTEDWC 


CSMSYTWTGA 


LITPCAAEEQ 


KLPINALSNS 


LLRHHNLVYS 


HCV_J4 83 


EEA.SEDWC 


CSMSYTWTGA 


LITPCAAEES 


KLPINPLSNS 


LLRHHNMVYA 


HCV_J8 


DQE. .DSVIC 


CSMSYSWTGA 


LITPCGPEEE 


KLPINPLSNS 


LMRFHNKVYS 


HCV_JK1 


EEA.SEDVAC 


CSMSYTWTGA 


LITPCAAEES 


KLPINPLSNS 


LLRHHNMVYA 
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HCV JS 


EEA. 


SEDWC 


CSMSYTWTGA 


HCV K1~R1 


EEA. 


GEDWC 


CSMSYTWTGA 


HCV Kl R2 


EEA. 


GEDWC 


CSMSYTWTGA 


HCV Kl R3 


EEA. 


GEDWC 


CSMSYTWTGA 


HCV Kl SI 


EEA. 


GEDWC 


CSMSYTWTGA 


HCV Kl S2 


EEA. 


GEDWC 


CSMSYTWTGA 


HCV Kl S3 


EEA. 


GEDWC 


CSMSYTWTGA 


HCV L2 


EEA. 


SEDWC 


CSMSYSWTGA 


HCV N 


EEA. 


GESWC 


CSMSYTWTGA 


HCV12 083 


DEDD . . . WC 


CSMSYSWTGA 


HCV14 80 


GED. 


. .NWC 


CSMSYTWTGA 


HCVPOLYP 


EEA. 


SEDWC 


CSMSYTWTGA 


HD 1 


EEA.NEDWC 


CSMSYTWTGA 


HPCCGAA 


SGADTEDWC 


CSMSYSWTGA 


HPCFG 


DSE. 


EQSWC 


CSMSYSWTGA 


HPCGENANTI 


EED. 


GEGVIC 


CSMSYTWTGA 


HPCGENOM 


EEA. 


SEDWC 


CSMSYTWTGA 


HPCHUMR 


EEA.SEDWC 


CSMSYTWTGA 


HPCJ 


EEA. 


SEDWC 


CSMSYTWTGA 


HPCJCG 


GEA. 


GEDWC 


CSMSYTWTGA 


HPCJK046 


SEETS . . WC 


CSMSYSWTGA 


HPCJK049 


.GE. 


EQSWC 


CSMSYSWTGA 


HPCJTA 


GEA. 


SDDIVC 


CSMSYTWTGA 


HPCJTB 


GEA. 


SDDIVC 


CSMSYTWTGA 


HPCK3A 


DSE. 


EQSWC 


CSMSYSWTGA 


HPCPLYPRE 

X X X^ Vi^ ^ J-J ^ XX 


SEANAEDWC 


CSMSYSWTGA 


HPCPOLP 


EED. 


.DSWC 


CSMSYSWTGA 


HPCPP 


EEA. 


SEDWC 


CSMSYTWTGA 


HPCUNKCD 


EEA. 


SEDWC 


CSMSYTWTGA 


MKCIA 


EEA. 


SEDWC 


CSMSYTWTGA 


NDM59 


EED. 


.DSWC 


CSMSYSWTGA 


NZLl 


DSE. 


EQSWC 


CSMSYSWTGA 


J. o 


DED. 


. .SWC 


CSMSYSWTGA 


Th580 


EEDD. . .WC 


CSMSYTWTGA 


Type_3a_CB 


DSE. 


EQSWC 


CSMSYSWTGA 


TypeV_D 


DSE. 


EQSWC 


CSMSYSWTGA 


VN004 


EEGDS . . WC 


CSYSYSWTGA 


VN235 


EDHDS . . WC 


CSMSYSWTGA 


VN405 


EEGDS. .WC 


CSMSYSWTGA 



LITPCAAEES KLPINPLSNS LLRHHNMVYA 

lilTPC/VAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEEE KLPINPLSNS LVRHHNMVYS 

LITPCSAEEE KLPINPLSNT LLRHHNLVYS 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LVTPCAAEEQ KLPINALSNS LLRHHNLVYS 

IITPCSAEEE KLPISPLSNS LLRHHNLVYS 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINPLSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINPLSNS LLRHHNMVYA 

LITPCAAEES KLPINPLSNS LLRHHSMVYS 

LITPCAAEEE KLPISPLSNT LIRHHNMVYS 

LITPCAAEEE KLPISPLSNS LLRHHNLVYS 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNS LLRHHNMVYA 

LITPCSAEEE KLPISPLSNS LLRHHNLVYS 

LVTPCAAEEQ KLPINALSNS LLRHHNLVYS 

LITPCSPEEE KLPINPLSNS LLRYHNKVYC 

LITPCAAEES KLPINALSNP LLRHHNMVYA 

LITPCAAEES KLPINPLSNS LLRHHNMVYA 

LITPCAAEES KLPINALSNP LLRHHNMVYA 

LITPCSPEEE KLPINPLSNS LLRYHNKVYC 

LITPCSAEEE KLPISPLSNS LLRHHNLVYS 

LITPCSAEEE KLPINPLSNT LLRHHNLVYS 

LITPCAAEEE KLPINPLSNS LIRHHNMVYS 

LITPCSAEEE KLPISPLSNS LLRHHNLVYS 

LITPCSAEEE KLPISPLSNS LLRHHNLVYS 

LVTPCAAEEE KLPINPLSNS LIRHHNLVYS 

LITPCAAEEE KLPISPLSNA LIRHHNLVYS 

LVTPCAAEEE KLPINPLSNS LIRHHNLVYS 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_J'K1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV N 



2501 

TTSRSASQRA 
TTSRSASLRQ 
TTTRSAVTRQ 
TTSRSASLRQ 
TTSRSAGQRQ 
TTSRSAGLRQ 
TTSRSACQRQ 
TTSRSACQRQ 
TTSRSASLRQ 
TTSRSASLRA 
TTSRSAGLRQ 
TTSRSAGLRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSAGLRQ 
TTSRSAGLRQ 



KKVTFDRVQL 
KKVTFDRMQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRVQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
RKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
RKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 



LDSHYESVLK 
LDDHYRDVLK 
VDSTYNEVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDSHYQDVLK 
LDSHYQDVLK 
LDDHYRDVLK 
LDAHYDSVLQ 
PDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 



DVKQAATKVS 
EMKAKASTVK 
EIKPlRASRVK 
EMKAKASTVK 
EAKAKASTVK 
EMKAKASTVK 
EVKAAASKVK 
EVKAAASKVK 
EMKAKASTVK 
DVKRAASKVS 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKi\STVK 



2550 
AKLLSIEEAC 
AKLLSVEEAC 
PRLLTTEEAC 
AKLLSIEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ANLLSVEEAC 
ANLLSVEEAC 
AKLLSIEEAC 
ARLLTVEEAC 
AKLLSVEEAC 
AKLLSIEEAC 
AKLLSVEEAC 
ARLLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARLLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
AKLLSIEEAC 



431 



HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



TTSRSASLRQ 
TSSRSAGLRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSACQRK 
TSSRSAAARQ 
TTSRSASQRQ 
TTSRSASLRQ 
TTSRSAGLRQ 
TTSRSASLRQ 
TTSRSASLRQ 
TTSRSAALRQ 
TSSRSAAQRQ 
TTSRSASLRQ 
TTSRSASLRQ 
TSSRSASQRQ 
TTSRSACQRQ 
TTSKSASLRA 
TTSRSASQRQ 
TTSRSAGLRQ 
TTSRSASQRQ 
TTSKSASLRA 
TSSRSASQRQ 
TSSRSAGQRQ 
TTSRSAGLRQ 
TSSRSASQRQ 
TSSRSASQRQ 
TSSRSAATRQ 
TTSRSASLRQ 
TTTRSAAMRQ 



KKVTFDRVQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRQQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTIDRLQV 
KKVAFDRMQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRQQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRMQA 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRMQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
RKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRVQL 
KKVTFDRVQV 
KKVTFDRLQI 



FDQHYQDVLK 
LDDHYREWD 
LDDHYRDVLK 
QDDHYRDVLK 
LDSHYQDVLK 
LDDHYKNVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
VDQHYYDTLK 
LDDHYNTTLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYKTALQ 
LDSHYQDVLK 
LDAHYDSVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDAHYDSVLK 
LDDHYKTALK 
LDDHYREWD 
VDQHYQDVLK 
LDDHYKTVLK 
LDDHYKTALK 
LDQHYYDTVK 
VDQHYYDVLK 
LDQHYNNWK 



EIKLRASTVQ 
EMKRLASKVK 
EMKAKASTVK 
EMKAKASTVK 
EVKAAASKVK 
EVKERASGVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKAKASTVK 
EMKARASTVS 
EIKELASGVK 
EMKAKASTVK 
EVKAKASTVK 
EVKERASRVK 
EVKAT^KVK 
DIKLAASKVT 
DMKAKASTVK 
EMKAKASTVK 
DMKAKASTVK 
DIKLAASKVS 
EVKERASRVK 
EMKRLASKVK 
EIKLRASTVH 
EVKERASRVK 
EVKERASRVK 
EIKLRASHVK 
EIKTKASGVS 
EVKLRASGVT 



AKLLSIEEAC 
ARLLPLEEAC 
AKLLSVEEAC 
ARLLSVEEAC 
ANLLSVEEAC 
GRLLSFEEAC 
AKLLSVEEAC 
AKLLSIEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARLLSIEEAC 
AKLLSVEEAC 
AELLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARMLSIEEAC 
ANLLSVEEAC 
ARLLTLEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARLLTLEEAC 
ARMLTIEEAC 
ARLLPLEEAC 
ARLLSTEEAC 
ARMLTIEEAC 
ARMLTIEEAC 
AQLLSTEEAC 
AKLLSVEEAC 
AKLLSVEEAC 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 



2551 

ALTPPHSARS 
KLTPPHSAKS 
DLTPPHSARS 
KLTPPHSAKS 
SLTPPHSARS 
KLTPPHSAKS 
SLTPPHSAKS 
SLTPPHSAKS 
KLTPPHSAKS 
ALTPPHSAKS 
KLTPPHSARS 
KLTPPHSAKS 
RLTPPHSARS 
KLTPPHSARS 
KLTPPHSAKS 
RLTPPHSARS 
KLTPPHSARS 
KLTPPHSAKS 
KLTPPHSAKS 
RLTPPHSARS 
DLTPSHSARS 
GLTPPHSARS 
KLTPPHSARS 
KLTPPLSARS 
SLAPPHSAKS 
SLVPPHSGRS 
KLTPPHSARS 
KLTPPHSAKS 
KLTPPHSAKS 



KYGFGAKEVR 
KFGYGAKDVR 
KFGYGKKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
RYGFGAKEVR 
KFGYGAKDVR 
KYGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGGKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGGKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KYGYGAQDVR 
KYGYGAKEVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KYGYSAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 



SLSRRAVDHI 
SLSSRAVNHI 
SHSRKAINHI 
NLSSKAVNHI 
SHSSKAIRHI 
SLSSRAVTHI 
CHARKAVAHI 
CHARKAVNHI 
NLSSRAVNHI 
SLSRRAVNHI 
NLSSKAVNHI 
NLSSRAVNHI 
NLSSGAVNHI 
NLSSRAINHI 
NLSSKAVNHI 
NLSSGAVNHI 
NLSSRAINHI 
NLSSKAVNHI 
NLSSRAVNHI 
NLSSRAINHF 
SRASKAVDHI 
SLDKKALKHI 
NLSSKAVNHI 
NLSSKAVNHI 
CHARKAVAHI 
SLSSKAMNQI 
NLSGKAINHI 
NLSSKAVNHI 
NLSSKAVNHI 



KSVWEDLLED 
RSVWKDLLED 
SSVWKDLLDD 
RSVWKDLLED 
NSVWQDLLED 
RSVWKDLLED 
NSVWKDLLED 
NSVWKDLLED 
RSVWEDLLED 
RSVWEDLLED 
HSVWKDLLED 
RSVWEDLLED 
RSVWKDLLED 
RSVWKDLQED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWEDLLED 
PSVWEGLLED 
EGVWQDLLDD 
RSVWKDLLED 
RSVWEDLLED 
NSVWKDLLED 
RSVWEDLLED 
RSVWKDLLED 
RSVWKDLLED 
HSVWKDLLED 



2600 
HCSPIDTTIM 
TDTPIQTTIM 
NNTPIPTTIM 
TETPIDTTIM 
NTTPIDTTIM 
TETPISTTIM 
SVTPIDTIIM 
SVTPIQTTIM 
TETPIDTTIM 
QHTPIDTTIM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTVM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTVM 
TETPIDTTIM 
TVTPIDTTVM 
SDTPIPTTIM 
SDTPLPTTIM 
TETPIDTTIM 
NVTPIDTTIM 
SVTPIDTTIM 
NSTPIPTTIM 
TETPIDTTIM 
NETPINTTIM 
TVTPIDTTIM 



432 



HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZL.I 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



KLTPPHSAKS 
KLTPPHSAKS 
DLTPAHSARS 
RLVPSHSARS 
KLTPPHSAKS 
KLTPPHSAKS 
ALVPPHSARS 
SLTPPHSAKS 
QLTPPHSARS 
KLTPPHSARS 
KLTPPHSAKS 
KLTPPHSARS 
QLTPPHSARS 
ALVPPHSARS 
QLTPPHSARS 
SLTPPHSARS 
ALVPPHSARS 
ALVPPHSARS 
DLTPPHSARS 
ALTPPHSARS 
SLTPPHSARS 



KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKEVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYSAKDVR 
KFGYGAKDVR 
KYGFGAKEVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KYGFGAKEVR 
KFGYSAKDVR 
KYGYGAKEVR 
RYGYGARDVR 
KFGYSAKDVR 
KFGYSAKDVR 
KFGYGAKDVR 
KFGYGAKEVR 
KFGYGAKDVR 



SLSSRAVNHI 
SLSSRAVNHI 
GRTSKALNHI 
SLSSKAINHI 
NLSSKAINHI 
NLSSKAINHI 
SLSSKAINQI 
CHARKAVTHI 
SLSGRAVNHI 
SLSSKAVNHI 
SLSSRAVTHI 
SLSSKAVNHI 
SLSGRAVNHI 
SLSSRAINQI 
SLDKKALNHI 
SHTSKAVKHI 
SLSSRAINQI 
SLSSRAIDQI 
SHASKAINHI 
GLASKAVNHI 
SHTSKAINHI 



TSVWKDLLED 
RSVWEDLLED 
NSVWEDLLED 
NSVWEDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWEDLLED 
NSVWKDLLED 
KSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
KSVWKDLLED 
RSVWEDLLED 
KGVWQDLLDD 
DSVWEDLLED 
RSVWEDLLED 
RSVWEDLLED 
NSVWADLLED 
NSVWEDLLED 
NSVWEDLLED 



TKTPIDTTIM 
TETPIDTTIM 
NVTPIPTTIM 
NTTPIPTTIM 
TETPIDTTIM 
TETPIDTTIM 
TTTPIPTTIM 
NVTPIDTTIM 
TQTPIPTTIM 
TETPIDTTIM 
TETPISTTIM 
TETPIDTTIM 
SQTPIPTTIM 
TTTPIPTTIM 
SDTPLPTTIM 
NATPIPTTIM 
TTTPIPTTIM 
TTTPIPTTIM 
TQTPIPTTIM 
NSTPIPTTIM 
NQTPIPTTIM 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV__K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV__L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 



2601 

AKNEVFCVDP 
AKNEVFCVQP 
AKNEVFAVNP 
AKNEVFCVQP 
AKNEVFCVKP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCIDP 
AKNEVFCVQP 
AKSEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKSEVFCVQP 
AKNEVFCVQP 
AKNEVFCVDP 
AKNEVFAVEP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFSVNP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVDV 
AKNEVFAVAP 
AKSEVFCVQP 
AKSEVFCVQP 
AKNEVFCVDP 
AKNEVFCVQP 
AKNEVFCVDP 



TKGGKKPTUIL 
EKGGRKPARL 
AKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
TKGGKKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKAARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKAARL 
EKGGRKPARL 
EKGGQKPARL 
SKGGRKPARL 
SKGGKKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
AKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
SKGGRKPARL 
HKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
AKGGRKAARL 
EKGGRKPARL 
TKGGKKAARL 



IVYPDLGVRV 
IVFPDLGVRV 
IVYPDLGSRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVFPELGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLSVRV 
IVYPDLGVRI 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 



CEKMALYDIT 
CEKMALYDW 
CEKRALHDVI 
CEKMALYDW 
CEKRALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDIA 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDVT 
CEKRALYDVA 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKRALYDVI 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKRALYDVT 
CEKRALYDVI 
CEKMALYDW 
CEKMALYDW 
CEKRALYDVI 
CEKMALYDW 
CEKMALYDIT 



2650 
QKLPVAVMGQ 
STLPQAVMGS 
KKTALAVMGA 
STLPQAVMGS 
KQLPIAVMGT 
STLPQAVMGS 
SKLPLAVMGS 
SKLPPAVMGS 
STLPQAVMGS 
QKLPKAIMGP 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGA 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGP 
STLPQAVMGS 
STLPQAVMGP 
STLPQAVMGS 
QKLPQAVMGP 
QKLPTALMGP 
STLPQAVMGP 
STLPHTVMGS 
SKLPLAVMGS 
QKLSIATMGP 
STLPQAVMGS 
STLPQPVMGS 
STLPQWMGS 
STLPQAVMGS 
STLPQAVMGP 
RKLPVAVMGA 
QKLPSAIMGS 
STLPQAVMGS 
STLPQAVMGS 
QRLSIETMGS 
TKLPLAVMGS 
QKLPQAVMGA 



433 



HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVDP 
AKNEVFCVDP 
AKNEVFAVEP 
AKNEVFCVDP 
AKNEVFCVDP 
AKNEVFCVDP 
AKNEVFCVDA 
AKNEVFCVDA 
AKNEVFCADV 



EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
AKGGKKAARL 
AKGGRKPARL 
SKGGKKPARL 
SKGGRKPARL 
AKGGRKPARL 
ARGGRKRARL 
SKGGRKSARL 
QKGGRKPARL 
SKGGRKPARL 



IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLSVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 



CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDVT 
CEKRALYDVI 
CEKRALYDIA 
CEKMALYDVT 
CEKRALYDVI 
CEKRVLYDVI 
CEKRALFDVT 
CEKRALYDVT 
CEKRALYDVT 



STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGS 
QKLPQAVMGA 
QKLSIETMGP 
QKLPTALMGP 
QKLPKTVMGS 
QKLAIETIGS 
QKLSIETMGT 
RKLPTAIMGD 
QKLPIAVMGA 
RKLPTAIMGD 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
ThSSO 
Type_3a_CB 
TypeV_D 



2651 

SYGFQYSPAQ 
SYGFQYSPKQ 
AYGFQYSPAQ 
SYGFQYSPGQ 
SYGFQYSPAQ 
SYGFQYSPKQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPKQ 
SYGFQYSPAE 
SYGFQYSPGQ 
SYGFQYSPKQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
AYGFQYSPNQ 
SYGFQYSPAQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
AYGFQYSPKQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
AYGFQYSPSQ 
AYGFQYSPKQ 
SYGFQYSPGQ 
SYGFQISPGQ 
AYGFQYSPRQ 
SYGFQYSPGQ 
SYGFQYSPAQ 
SYGFQYSPGQ 
SYGFQYSPKQ 
SYGFQYSPGQ 
SYGFQYSPAQ 
AYGFQYSPQQ 
SYGFQYSPAQ 
AYGFQYSPSQ 
AYGFQYSPQQ 
AYGFQYSPQQ 



RVDFLLQAWK 
RVEFLVNTWK 
RVEFLLTAWK 
RVEFLVNTWK 
RVDFLLNAWK 
RVEFLVNTWK 
RVEFLVQAWK 
RVEFLVQAWK 
RVEFLVNTWK 
RVDFLLKAWG 
RVEFLVNAWK 
RVEFLVNTWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVKAWK 
RVEYLLKMWR 
RVDFLLKAWK 
RVEFLVNAWK 
RVEFLVNTWK 
RVEFLVQAWK 
RVEHLLKMWT 
RVEFLVNAWK 
RVEFLLNAWK 
RVEFLVNTWK 
RVEFLVKTWK 
RVEFLVNTWK 
RVEYLLKIWR 
RVEYLLKMWN 
RVEFLVNAWK 
RVEFLVNAWK 
RVERLLKMWT 
RVEFLVQAWK 
RVEFLLKAWA 
RVEFLVNAWK 
RVEFLVNTWK 
RVEFLVNAWK 
RVEFLLKAWA 
RVERLLKMWT 
RVEFLLKTWR 
RVEYLLKMWR 
RVERLLKMWT 
RVERLLKMWT 



EKKTPMGFSY 
AKKCPMGFSY 
SKNDPMGFSY 
SKKCPMGFSY 
SKKNPMGFSY 
SKKCPMGFSY 
SKKTPMGFPY 
SKRTPMGFSY 
SKKCPMGFSY 
SKKDPMGFSY 
SKKNPMGFAY 
SKKCPMGFSY 
SKKCPMGFAY 
SKKCPMGFAY 
iSKKSPMGFAY 
SKKCPMGFAY 
SKKCPMGFAY 
SKKSPMGFAY 
SKKCPMGFSY 
SKKNPMGFSY 
SKKVPMGFSY 
SKKIPMAFSY 
SKKCPMGFAY 
SKKCPMGFAY 
SKKTPMGLSY 
SKKTPLGFSY 
SKKCPMGFSY 
SKENPMGFSY 
SKKNPMGFSY 
SKKCPMGFSY 
SKKCPMGFSY 
SKKTPMGFSY 
SKKTPLGFSY 
SKKSPMGFSY 
SKKSPMGFSY 
SKKTPLGFSY 
SKKTPMGFSY 
EKKDPMGFSY 
SKKSPMGFAY 
SKKCPMGFSY 
SKKSPMGFAY 
EKKDPMGFSY 
SKKTPLGFSY 
SKKTPMAFSY 
SKKTPMGFSY 
SKKTPLGFSY 
SKKTPLGFSY 



DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
CTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTIT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 



2700 
ERDIRTEESI 
ENDIRVEESI 
EKDIRVEEEV 
ENDIRIEESI 
EADIRTEEDL 
ENDIRVEESI 
ESDIRTEEAI 
ESDIRTEEAI 
ESDIRVEESI 
ERDIRTEESI 
ESDIRVEESI 
ENDIRVEESI 
ESDIRVEESI 
ENDIRVEESI 
ENDIRTEESI 
ESDIRVEESI 
ESDIRVEESI 
ENDIRVEESI 
ESDIRTEESI 
ENDIRVEESI 
ERDIRTENDI 
EHDIMTEESI 
ESDIRVEESI 
ENDIRVEESI 
ESDIRTEEAI 
EHDIRTEEGI 
ESDIRVEESI 
QNDIRVEESI 
ENDIRVEESI 
ENDIRIEESI 
ENDIRTEESI 
ERDIRTEESI 
EQDIRVEESI 
ESDIRVEESI 
ESDIRVEESI 
GQDIRVEEAV 
ESDIRTEEAI 
ERDIRTEESI 
ENDIRTEESI 
ENDIRVEESI 
ENDIRTEESI 
ERDIRTEESI 
EQDIRVEEEI 
EHDIMTEESI 
ERDIRTEEDI 
EQDIRVEEEI 
EQDFRVEEEI 
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VN004 AYGFQYSPQQ RVDRLLKMWR 
VN235 AYGFQYSPKQ RVDYLLKMWR 
VN405 AYGFQYSPKQ RVDQLLKMWR 



SKKTPMGFSY DTRCFDSTVT ERDIRTEQDI 
SKKTPMGFSY DTRCFDSTVT ERDIRTEEDI 
SKKTPMGFSY DTRCFDSTVT EHDIKTERDV 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCXJNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



2701 

YLSCSIiPEEA 
YQCCDLAPEA 
YQCCDLEPEA 
YQCCDLAPEA 
YQSCDLVPEA 
YQCCDLAPEA 
YQCCDLDPQA 
YQCCDLDPQA 
YQCCDLAPEA 
YQACSLPQEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQSCQLDPVA 
YQSCDLQPEA 
YQCCDLAPEA 
YQCCDLGPEA 
YQCCDLDPQA 
YQCCDLEPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCELDPVA 
YQACDLKDEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCNLEPEP 
YQCCDLDPQA 
YRACSLPEEA 
YQCCDLDPEA 
YQCCDLAPEA 
YQCCDLDPEA 
YRACSLPEEA 
YQCCNLEPEA 
YQSCDLQPEA 
YQSCQLDPTA 
YQCCNLEPEA 
YQCCNLEPEA 
YLSCQLDPEA 
YQCCQLDPVA 
YLSCKLDPVA 



RTAIHSLTER 
RQAIRSLTER 
RKVITALTDR 
KQAIKSLTER 
RAAIRSLTER 
KLAIKSLTER 
RVAIKSLTER 
RVAIRSLTER 
RQAIRSLTER 
RTVIHSLTER 
RQVIRSLTER 
KLAIRSLTER 
RQAIRSLTER 
RQAIRSLTER 
RQVIRSLTER 
RQAIRSLTER 
RQAIRSLTER 
RQVIRSLTER 
KQAIKSLTER 
RQAIKSLTER 
RRWSSLTER 
RVAIRSLTQR 
RQAIKSLTER 
RQAIRSLTER 
RVAIKSLTER 
RKAI SALTER 
RQAIRSLTER 
RRAIKSLTER 
RQAIKSLTER 
RQVIRSLTER 
RQAIRSLTER 
RKAISSLTER 
RRVITSLTER 
RQAIKSLTER 
RQAIKSLTER 
GQAISSLTER 
RVAIKSLTER 
HTAIHSLTER 
RQAIRSLTER 
KLAIKSLTER 
RQAIRSLTER 
HTAIHSLTER 
RKVISSLTER 
RAAIRSLTQR 
RKAISSLTER 
RKVISSLTER 
RKVISSLTER 
RKVIESLTER 
KKAITSLTER 
RKAIESLTER 



LYVGGPMTNS 
LYIGGPMTNS 
LYVGGPMHNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 
LYVGGPLTNS 
LYIGGPLTNS 
LYVGGPMTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPMANS 
LYCGGPMYNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 
LYIGGPMYNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 
LYVGGPMYNS 
LYCGGPMFNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYCGGPMNNS 
LYVGGPLTNS 
LYVGGPMFNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPMLNS 
LYCGGPMFNS 
LYCGGPMYNS 
LYCGGPMFNS 
LYCGGPMFNS 
LYCGGPMFNS 
LYVGGPMYNS 
LYCGGPMYNS 
LYIGGPMYNS 



KGQSCGYRRC 
KGQNCGYRRC 
KGDLCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
RGENCGYRRC 
RGENCGYRRC 
KGQNCGYRRC 
KGQSCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQSCGYRRC 
KGQSCGYRRC 
KGQQCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
RGENCGYRRC 
KGLQCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
QGQSCGYRRC 
KGQHCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGAQCGYLRC 
RGENCGYRRC 
KGQTCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQTCGYRRC 
KGAQCGYRRC 
KGQQCGYRRC 
KGESCGYRRC 
KGAQCGDRRC 
KGAQCGYRRC 
KGQLCGQRRC 
RGQSCGYRRC 
RGQLCGTRRC 



2750 
RASGVLTTSM 
RASGVLTTSC 
RATGVYTTSF 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVFTTSM 
RASGVLTTNC 
R7VSGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASWLTTSC 
RASGVLTTSC 
RASGVLPTSM 
RASGVFTTSM 
RASGVLTTSC 
RASGVLTTSC 
RASRVLTTSC 
RASGVLPTSF 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLPTSM 
RASGVLPTSF 
RASGVLTTSC 
RASGVLTTSC 
RASGVLPTSF 
RASGVLTTSC 
RASGVLTTSM 
RVSGVLTTSC 
RASGVLTTSC 
RVSGVLTTSC 
RASGVLTTSM 
RASGVLPTSF 
RASGVFTTSM 
RASGVLTTSL 
RASGVLPTSF 
RASGVLPTSF 
RASGVLPTSM 
RASGVLTTSL 
RASGVLTTSL 



2751 2800 

BEBEl GNTLTCYVKA KAACNAAGIV APTMLVCGDD LWISESQGV EEDERNLRVF 

D89815 GIsTTLTCYLKA AAACRAAKLQ DCTMLVCGDD LWICDSAGT QEDAASLRVF 

ED43type_4 GNTLTCYLKA TAAIRAAALR DCTMLVCGDD LWIAESDGV EEDNRALRAF 

HC C2 GNTLTCYLKA SAACRAAKLQ DCTMLVNGDD LWICESAGT QEDAASLRVF 
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HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



GNTITCYLKA 
GNTLTCYLKA 
GNTLTCYIKA 
GNTLTCYIKA 
GNTLTCYLKA 
GNTMTCYIKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTMTCYIKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTRYIKA 
GNTITCYIKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTVTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTITCYIKA 
GNTLTCYIKA 
GNTITCYVKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTITCYIKA 
GNTITCYIKA 
GNTMTCYIKA 
GNTLTCYLKA 
GNTITCYIKA 
GNTITCYIKA 
GNTVTCFLKA 
GNTLTCYLKA 
GNTMTCFIKA 



SAACRAAKLR 
TAACRAAKLR 
RAARRAAGLQ 
RAACRAAGLQ 
TAACRAAKLQ 
LAACKAAGIV 
SAACRAAKLQ 
SAACRAAKLQ 
SAACRAAKLQ 
TAACRAAKLQ 
AAACRAAKLQ 
SAACRAAKLQ 
TAACRAAKLQ 
AAACRAAKLQ 
SAACRAAKLQ 
SAACRAAKLQ 
QAACRAANIK 
LASCRAAKLR 
SAACRAAKLQ 
TAACRAAKLQ 
RAACRAAGLQ 
TAASRAAGLK 
SAACRAAKLQ 
SAACRAAKLQ 
SAACRAAKLQ 
SAACRAAKLQ 
TAACRAAKLQ 
MAACKAAGLK 
KAATKAAGIK 
TAACRAAKLQ 
TAACRAAKLQ 
TAAARAAGLR 
RAACRAAGLQ 
LAACKAAGII 
SAACRAAKLQ 
TAACRAAKLR 
SAACRAAKLQ 
LAACKAAGIV 
TAAAKAANLR 
LASCRAAKLR 
QAACRAANIK 
TAAANGAGLR 
TAAAKAAGLR 
TAACRAAGFT 
QAACRAAKLK 
EAACRAAGLT 



DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DPVMLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVNGDD 
DCDMLVCGDD 
DCTLLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
NPSFLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVNGDD 
DCTMLVNGDD 
DCTMLVNGDD 
NFDMLVCGDD 
DPSFLVCGDD 
DCTMLVNGDD 
DCTMLVNGDD 
NPDFLVCGDD 
DCTMLVCGDD 
APTMLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVCGDD 
APTMLVCGDD 
NPDFLVCGDD 
DCTLLVCGDD 
NFDMLVCGDD 
DPDFLVCGDD 
NPDFLVCGDD 
DYDMLVCGDD 
DFDMLVCGDD 
NYDMLVCGDD 



LWICESAGV 
LWICESAGT 
LWICESAGV 
LWICESAGV 
LWICESAGT 
LWISESQGN 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
RWICESAGT 
LWICESAGV 
LVAICESQGT 
LWICESAGT 
LWICESAGT 
LWICESAGV 
LWISESCGV 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWISESLGV 
LWIAESAGI 
LWICESAGT 
LWICESAGT 
LVWAESDGV 
LWICESAGV 
LWISESQGT 
LWICDSAGT 
LWICESAGT 
LWICDSAGT 
LWISESQGT 
LVWAESDGV 
LVAICESQGT 
LWICESAGV 
LVWAESDGV 
LVWAESDGV 
LVWTESAGV 
LWISESMGV 
LWIAESAGV 



QEDAANLRAF 
QEDAASLRVF 
QEDAASLRAF 
QEDAASLRAF 
QEDAAALRVF 
EEDERNLRAF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QGDAASLRVF 
QEDAANLRAF 
QEDAASLRVF 
QEDTASLRAF 
HEDEASLRAF 
QEDAASLRVF 
QEDAANLRVF 
QEDAASLRAF 
EEDRTALRAF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAAALRAF 
SEDASALRAF 
DEDKSALRAF 
QEDAASLRVF 
QEDAASLRVF 
DEDRATLRAF 
QEDAASLRAF 
EEDERNLRAF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
EEDERNLRAF 
DEDRAALRAF 
HEDEASLRAF 
QEDWALRAF 
DEDGAALRAF 
DEDRTALRAF 
NEDIT^LRAF 
AEDASALRAF 
QEDASNLRAF 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV Kl Rl 



2801 

TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 



PGDPPKAEYD 
PGDPPQPEYD 
PGDAPQPAYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDLPRPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 



LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 



VSVALDPRGR 
VSVAHDASGK 
VSVAHDVTGK 
VSVAHDASGK 
VSVAHDGAGK 
VSVAHDASGK 
VSVAHDGAGK 
VSVAHDGTGK 
VSVAHDASGK 
VSVALDSRGR 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 



2850 
RRYYLTRDPT 
RVYYLTRDPT 
KVYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RRYFLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
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HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHXJMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type__3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TDAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TDAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TDAMIRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAT 
TEAMTRYSAP 
TEAMTRYSAP 



PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDLPQPEYD 
PGDAPQPTYD 
PGDPPVPAYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDAPQPTYD 
PGDLPQPEYD 
PGDLPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDEPHPEYD 
PGDPPQPTYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDAPQPTYD 
PGDPPQPEYD 
PGDPPRPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPRPEYD 
PGDAPQATYD 
PGDPPVPAYD 
PGDAPQPTYD 
PGDAPQPTYD 
PGDAPQPTYD 
PGDEPSPTYD 
PGDDPQPEYD 
PGDEPHPAYD 



LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELVTSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELISSCSSN 
QELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LEHITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELVTSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 



VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHEGNGK 
VSVARDASGN 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDGAGK 
VSVACDGAGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDHTGQ 
VSVAHDGAGK 
VSVAHDASGK 
VSVAHDASGK 
VSVARDDKGK 
VSVAHDGAGK 
VSVALGPQGR 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAXGPQGR 
VSVARDDKGR 
VSVAHDASGN 
VSVAHDGTGQ 
VSVARDDKGR 
VSVALDNKGK 
VSVAHDGDGR 
VSVAHDGAGQ 
VSVAHDHTGQ 



RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
KYYYLTRDCT 
RIYYLTRDPQ 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RYYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RYYYLTRDPT 
RYYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPT 
RYYYLTRDAT 
RVYYLTRDPT 
RRYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RRYYLTRDPT 
RYYYLTRDAT 
RVYYLTRDPQ 
RYYYLTRDCT 
RYYYLTRDAT 
RYYYLTRDAT 
RYYYLTRDPV 
RYYYLTRDPL 
RYYYLTRDPT 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV__J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV__K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV__L2 
HCV_N 
HCV12083 
HCV14 80 



2851 

TPLARAAWET 
TPLARAAWET 
TPLARAVWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
IPLARAAWET 
TPITRAAWET 
TPLARAAWET 
TPIARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPIARAAWET 
TPLARAAWET 
VPLAKAAWET 



ARHSPVNSWL 
ARHTPVNSWL 
VRHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHSPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
AKSTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARSTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
AKHSPVNSWL 



GNIIQYAPTV 
GNIIMYAPTL 
GNIIVYAPTI 
GNIIMYAPTL 
GNIIMFAPTL 
GNIIMYAPTL 
GNIIMFAPTL 
GNIIMFAPTL 
GNIIMYAPAL 
GNIIQYAPTI 
GNIIMYAPTL 
GNIIMYAPTL 
GNIIMFAPTL 
GNIIMYAPTL 
GNIIMYGPTL 
GNIIMFAPTL 
GNIIMYAPTL 
GNIIMYGPTL 
GNIIMYAPTL 
GNIIMYAPTL 
GNIIMFAPTI 
GNIIMYAPTL 



WVRMVLMTHF 
WARMILMTHF 
WVRMILMTHF 
WARMILMTHF 
WVRMVLMTHF 
WARMILMTHF 
WARMILMTHF 
WARMILMTHF 
WARMILMTHF 
WVRMVIMTHF 
WARMILMTHF 
WARMILMTHF 
WVRMILMTHF 
WARMILMTHF 
WARMILMTHF 
WVRMILMTHF 
WARMILMTHF 
WARMILMTHF 
WARMILMTHF 
WARMILMTHF 
WVRMVLMNHF 
WARIVLMTHF 



2900 
FSVLMAQDTL 
FSILLAQEQL 
FSILQSQEAL 
FSILLAQEQL 
FSILIAQEHL 
FSILLAQEQL 
FSVLIARDQL 
FSVLIARDQL 
FSILLAQEQL 
FSILLAQDTL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSNLLAQEYL 
FSILLAQEQL 
FSILLAQEQL 
FSNLLAQEYL 
FSILLAQEQL 
FSILLAQEQL 
FSILQSQEQL 
FSVLQSQEQL 



437 



HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWAT 
IPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
NVLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPIARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLSRAAWET 
TPLARAAWET 
VPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLSRAAWET 
TPLSRAAWET 



ARHTPVNSWL 
ARHTSVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHSPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHSPVNSWL 
ARHTPVNSWL 
AKHSPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 



GNIIMYAPTL 
GNIIMYAPTL 
GNIIMFAPTL 
GNIIMFAPTI 
GNIIMYAPTL 
GNIIMYAPTL 
GNIIMYAPTL 
GNIIMYAPTL 
GNIIMYAPTL 
GNIIMYAPTI 
GNIIMYAPTI 
GNIIMYAPTL 
GNIIMYAPTL 
GSIIMYAPTI 
GNIIMFAPTL 
GNIIQYAPTI 
GNIIMYAPTL 
GNIIMYAPTL 
GNIIMYAPTL 
GNIIQYAPTI 
GNIIMYAPTI 
GNIIMYAPTL 
GNIIMYAPTI 
GNIIMYAPTI 
GNIIMYAPTI 
GNIIMYAPTI 
GNIIMYAPTI 
GNIIMYAPAI 



WARMILMTHF 
WARMILMTHF 
WARMILMTHF 
WVRMVLITHF 
WARMILMTHF 
WARMILMTHF 
WARMILMTHF 
WARMILMTHF 
WARMILMTHF 
WVRMVLMTHF 
WVRMVIMTHF 
WARMILMTHF 
WARMILMTHF 
WVRMVMMTHF 
WARMILMTHF 
WARMVLMTHF 
WARMILMTHF 
WARMILMTHF 
WARMILMTHF 
WVRMVLMTHF 
WVRMVMMTHF 
WARIVLMTHF 
WVRMVLMTHF 
WVRMVMMTHF 
WVRMVMMTHF 
WVRMVLMTHF 
WVRMVLMTHF 
WVRMVLMTHF 



FSILLAQEQL 
FSILLAQEQL 
FSVLIARDQL 
FSILQAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FGILQPQEQL 
FSILQAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILQSQEIL 
FSVLIARDQL 
FSILMAQDTL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILMAQDTL 
FSILQSQEIL 
FSVLQSQEQL 
FSILQCQEQL 
FSILQSQEIL 
FSILQSQEIL 
FQILQAQETL 
FAILQSQEIL 
FQILQAQEQL 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 



2901 

DQDLNFEMYG 
EKALDCQIYG 
EKALDFDMYG 
EKALECQIYG 
EKALDCEIYG 
EKTLDCQIYG 
EQALNCEIYA 
EQALDCEIYG 
EQALDCQIYG 
NQNLNFEMYG 
EKALGCQIYG 
EKALDCQIYG 
EKALDCQIYG 
EKALDCQIYG 
DKALDCQIYE 
EKALDCQIYG 
EKALDCQIYG 
DKALDCQIYE 
EKALECQIYG 
EKALDCQIYG 
EKAFDFDIYG 
EKTLAFEMYG 
EKALDCQIYG 
EKALDCQIYG 
EQALNCEIYG 
ERALDFEMYG 
EKALDCQIYG 
EKALDCQIYG 
EKALDCQIYG 
GKALDCQIYG 
EKALDCQIYG 



AVYSVSPLDL 
ATYSIEPLDL 
VTYSITPLDL 
ACYSIEPLDL 
AVHSVQPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
AVYSVNPLDL 
ATYFIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
AIYSIGPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
AIYSIGPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
VTYSVSPLDL 
SVYSVTPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ATYSVTPLDL 
ACYSIEPLDL 
AYYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 



PAIIERLHGL 
PQIIQRLHGL 
PAIIQRLHGL 
PQIIERLHGL 
PEIIQRLHGL 
PQIIERLHGL 
PPIIQRLHGL 
PPIIQRLHGL 
PQIIERLHGL 
PAIIERLHGL 
PQIIQRLHGL 
PQIIERLHGL 
PQIIQRLHGL 
PQIIQRLHGL 
PQVIQRLHGL 
PQIIQRLHGL 
PQIIQRLHGL 
PQVIQRLHGL 
PQIIERLHGL 
PQIIERLHGL 
PAIIQRLHGM 
PAIIQRLHGL 
PQIIQRLHGL 
PQIIQRLHGL 
PPIIQRLHGL 
PAIIERLHGL 
PQIIERLHGL 
PQIIERLHGL 
PQIIERLHGL 
PQIIERLHGL 
PQIIERLHGL 



EAFSLHSYSP 
SAFSLHSYSP 
SAFTLHGYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFLLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
EAFSLHTYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
AAFSLHGYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHGYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 



2950 
HELTRVAAAL 
GEINRVASCL 
HELNRVAGAL 
GEINRVASCL 
GEINRVAACL 
GEINRVASCL 
GEVNRVAACL 
GEINRVAACL 
GEINRVASCL 
HELSRVAATL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
VELNRVGACL 
SEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVAACL 
TELNRVAGAL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 



438 



HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3 a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



HKALDFDMYG 
EKALDFEMYG 
EKALDCQIYG 
EKALDCQIYG 
DRPLDFEMYG 
EQALDCEIYG 
DQNLNFEMYG 
EKALDCQIYG 
EKTLDCQIYG 
EKALDCQIYG 
DQNLNFEMYG 
DRPLDFEMYG 
EKALAFEMYG 
EAALNFDMYG 
DRPLDFEMYG 
DRPLDFEMYG 
DRALDFDIYG 
HKALDFDMYG 
DKVLDFDMYG 



VTYNITPLDL 
AVYSVTPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ATYSVTPLDL 
ACYSIEPLDL 
AVYSVSPLDL 
ATYSIEPLDL 
ACYSIEPLDL 
ATYSIEPLDL 
XVYSVSPLDL 
ATYSVTPLDL 
SVYSVTPLDL 
VTYSVTPLDL 
ATYSVTPLDL 
ATYSVTPLDL 
VTYSITPLDL 
VTYSVTPLDL 
VTYSVSPLQL 



PQIIQRLHGM 
PAIIERLHGL 
PQIIQRLHGL 
PQIIQRLHGL 
PAIIERLHGL 
PPIIQRLHGL 
PAIIERLHGL 
PQIIQRLHGL 
PQIIERLHGL 
PQIIQRLHGL 
PAIIERLHGL 
PAIIERLHGL 
PAIIQRLHGL 
PAIIQRLHGM 
PAIIERLHGL 
PAIIERLHGL 
PVIIQRLHGM 
PYIIQRLHGM 
PAIIQRLHGM 



AAFSLHGYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSVHSYSP 
SAFSLHSYSP 
DAFSLHTYTP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
DAFSLHTYSP 
SAFTLHSYSP 
SAFTLHSYSP 
AAFSLHGYSP 
SAFTLHSYSP 
SAFTLHSYSP 
AAFSLHGYSP 
AAFSLHGYSP 
AAFSLHGYSP 



GELNRVGACL 
VELNRVAGAL 
GEINRVASCL 
GEINRVASSL 
VELNRVAGTL 
GEINRVAACL 
HELTRVASAL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
HELTRVASAL 
VELNRVAGTL 
SEINRVSSCL 
TELNRVGASL 
VELNRVAGTL 
VELNRVAGTL 
DELNRVASCL 
GELNRVASCL 
TELNRVGACL 



BEBEl 
D89815 
ED4 3 type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 



2951 

RKLGAPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGAPPLRA 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRT 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRT 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVLPSRA 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 
RKLGIPPLRA 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGAPPLRA 
RKLGIPPLRA 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGCPPLRA 
RKLGVPPLRA 
RKLGAPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 



WKSRARAVRA 
WRHRARSVRA 
WRHRARAVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WKSRARAVRA 
WRHRARSVRA 
WRHRARGVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARRVRA 
WRHRARNVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRAWSVRA 
WRHRARAVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARAVRA 
WRHRARSVRA 
WKSRARAVRA 
WRHRARSVRA 
WRHRARSVRA 



SLISRGGSAA 
KLLSQGGRAA 
KLIAQGGRAK 
KLLSQGGRAA 
TLLSQGGRAA 
KLLSQGGRAA 
RLLSRGGRAA 
RLLSRGGRAA 
KLLSQGGRAA 
SLIAQGARAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLIAQGGKAA 
KLIAQGGRAA 
KLLSQGGRAA 
KLLSPGGEGS 
RLLARGGKAA 
KLIAQGGKAR 
KLLSQGGRAA 
KLLSQGGRAA 
RLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLIAQGGKAA 
KLISQGGKAK 
RLLSQGGRAA 
RLLSQGGRAA 
KLIAQGGRAK 
RLLARGGRAA 
SLISRGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 



TCGRYLFNWA 
TCGKYLFNWA 
ICGIYLFNWA 
TCGKYLFNWA 
ICGKYLFNWA 
TCGKYLFNWA 
ICGKYLFNWA 
ICGKYLFNWA 
TCGRYLFNWA 
ICGRYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
TCGRYLFNWA 
ICGKYLFNWA 
TCGKYLFNWA 
TCGRYLFNWA 
ICGKYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
ICGKYLFNWA 
ICGIYLFNWA 
TCGRYLFNWA 
TCGKYLFNWA 
ICGKYLFNWA 
ICGLYLFNWA 
TCGRYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
ICGMYLFNWA 
ICGLYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
ICGLYLFNWA 
ICGKYLFNWA 
VCGRYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 



3000 
VRTKLKLTPL 
VKTKLKLTPI 
VKTKLKLTPL 
VRTKLKLTPI 
VKTKLKLTPL 
VRTKLKLTPI 
VRTKLKLTPI 
VRTKLKLTPI 
VRTKLKLTPI 
VKTKLKLTPL 
VRTKLKLTPI 
VRTKLKLTPI 
VKTKLKLTPI 
VRTKLKLTPI 
VKTKLKLTPI 
VKTKLKLTPI 
VRTKLKLTPI 
VKTKLKLTPI 
VRTKLKLTPI 
VKTKLKLTPI 
VKTKLKLTPL 
VKTKRKLTPL 
VKTKLKLTPI 
VRTKLKLTPI 
VRTKLKLTPI 
VRTKTKLTPL 
VKTKLKLTPI 
VKTKLKLTPI 
VKTKLKLTPI 
VRTKLKLTPI 
VKTKLKLTPI 
VKTKLKLTPL 
VRTKAKLTPL 
VRTKLKLTPI 
VRTKLKLTPI 
VRTKTKLTPL 
VRTKLKLTPI 
VKTKLKLTPL 
VKTKLKLTPI 
VRTKLKLTPI 



439 



MKCIA 
NDM5 9 
NZLI 
SA13 
Th58 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



RKLGVPPLRV 
RKLGAPPLRA 
RKLGCPPLRA 
RKLGVPPLRA 
RKLGAPPLRA 
RKLGCPPLRA 
RKLGCPPLRA 
RKLGAPPLRA 
RKLGAPPLRA 
RKLGAPPLRA 



WRHRARSVRA 
WKSRARAVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARAGRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARAVRA 



KLLSQGGRAA 
SLISRGGRAA 
KLIAQGGKAK 
KLIAQGGKAA 
KLIAQGGKAA 
KLIAQGGKAK 
KLIAQGGKAK 
KLIAQGGKAA 
KLIAQGGKHA 
KLIAQGGGAA 



TCGKYLFNWA 
ICGRYLFNWA 
ICGLYLFNWA 
ICGIYLFNWA 
ICGKYLFNWA 
ICGLYLFNWA 
ICGLYLFNWA 
VCGKYLFNWA 
ICGKYLFNWA 
ICGKYLFNWA 



VKTKLKLTPI 
VKTKLKLTPL 
VRTKTNLTPL 
VKTKRKLTPL 
VKTKLKLTPL 
VRTKTKLTPL 
VRTKTNLTPL 
IKTKLRLTPL 
VRTKLKLTPL 
VKTKLKLTPI 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC__G9 
HCU16326 
HCV_H_CMR 
HCV__J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3 a_CB 
TypeV_D 
VN004 
VN235 



3001 

PAARLLDLSS 
PEASQLDLSG 
PAAAKLDLSG 
PAASRLDLSG 
PSASQLDLSN 
PAASRLDLSG 
AAAGRLDLSG 
AAAGRLDLSG 
PAASQLDLSG 
PEASRLDLSG 
PAASQLDLSG 
PAASRLDLSG 
PAASQLDLSN 
PAASQLDLSG 
PAASQLDLSS 
PAASQLDLSN 
PAASQLDLSG 
PAASQLDLSS 
PAASRLDLSS 
PAASQLDLSG 
VSASKLDLSG 
ADADRLDLSS 
PAASQLDLSN 
PAAFQLDLSG 
TAAGRLDLSG 
PTAGQLDLSS 
PAASQLDLSK 
PAASRLDLSG 
PAASRLDLSG 
PAASQLDLSS 
PAASQLDLSG 
RDAHRLDLSG 
PQAGLLDLSR 
PAASQLDLSS 
PAASQLDLSS 
PAAGQLDLSS 
AAAGQLDLSG 
PEARLLDLSS 
PEASQLDLSG 
PAASRLDLSG 
PEASQLDLSG 
PEARLLDLSS 
PAAGQLDLSS 
ADADRLDLSS 
AAASQLDLSG 
PRAGQLDLSI 
PATGQLDLSS 
RGASALDLSG 
RGAANLDLSG 



WFTVSAGGGD 
WFVAGYSGGD 
WFTVGAGGGD 
WFVAGYGGGD 
WFTGGYSGGD 
WFVAGYSGGD 
WFTAGYSGGD 
WFTAGYSGGD 
WFVAGYSGGD 
WFTVGAGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYDGGD 
WFTVGAGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFTAGYSGGD 
WFTVGVGGND 
WFVAGYGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYNGGD 
WFVAGYSGGD 
WFTVGAGGND 
WFVAGYSGGD 
WFVAGYSGGD 
WFTVGVGGND 
WFTAGYSGGD 
WFTVGAGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFTVGAGGGD 
WFTVGVGGND 
WFTVGAGGGD 
WFVAGYDGGD 
WFTVGVGGND 
WFTVGVGGND 
WFTSGYGGGD 
WFVSGGSGGD 



lYHSVSRARP 
lYHSLSRARP 
lYHSMSHARP 
lYHSLSRARP 
lYHSVSHVRP 
lYHSLSRARP 
lYHSVSHARP 
lYHSVSHARP 
lYHSLSRARP 
lYHSVSHARP 
lYHSLSRARP 
lYHSLSRARP 
VYHSLSRARP 
lYHSVSRARP 
lYHSLSRARP 
VYHSLSRARP 
lYHSVSRARP 
lYHSLSRARP 
lYHSVSHARP 
lYHSLSRARP 
lYHSVSQARP 
lYHSMSRARP 
lYHSLSRARP 
lYHSLSRARP 
lYHSVSHARP 
lYHSVSRART 
lYHSLSRARP 
lYHSLSRARP 
lYHSLSRARP 
lYHSLSRARP 
lYHSLSRARP 
IFHSVSHARP 
lYHSVSRARS 
lYHSLSRARP 
lYHSLSRARP 
lYHSVSRART 
lYHSVSHARP 
lYHSVSRARP 
lYHSLSRARP 
lYHSLSRARP 
lYHSLSRARP 
lYHSVSRARP 
lYHSVSRART 
lYHSMSRARP 
lYHSVSRARP 
lYHSVSRART 
lYHSVSRART 
VYHSASRARP 
IFHSVSRARP 



RLLLLGLLLL 
RWFMWCLLLL 
RYLLLCLLIL 
RWFMLCLLLL 
RWFFWCLLLL 
RWFMLCLLLL 
RWFWFCLLLL 
RWFWFCLLLL 
RWFLLCLLLL 
RLLLLCLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RWFMLCLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RWFMLCLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RFLLLGLLLL 
RNLLLCLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RWFWFCLLLL 
RHLLLCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RVLLLCLLLL 
RHLLLGLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RYLLLCLLLL 
RWIWFCLLLL 
RLLLLGLLLL 
RWFMWCLLLL 
RWFMLCLLLL 
RWFMWCLLLL 
RLLLLSLLLL 
RHLLLCLLLL 
RCILLCLLLL 
RLLLLGLLLL 
RYLLLCLLLL 
RYLLLCLLLL 
RFLLLCLLLL 
RNLLLCLLLL 



3050 
CVGVGIFLLP 
SVGVGIYLLP 
TVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
AAGVGIYLLP 
AAGVGIYLLP 
SVGVGIYLLP 
SVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
TVGVGIFLLP 
SVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
AAGVGIYLLP 
TVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGVYLLP 
SVGVGIYLLP 
TVGVGIFFLP 
TVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
TVGVGIFLLP 
AAGVGIYLLP 
FVGVGLFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
LVGVGLFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
SVGVGIFLLP 
TVGVGIFLLP 
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VN4 05 



PDAARLDLSG WFISGFSGGD lYHSVSRARP RIFLLCLLLL SVGVGIFLLP 





3 051 


BEBEl 


AR 


D89815 


NR 


ED43type 4 


AR 


HC C2 


NR 


HC G9 


NR 


HCU1632 6 


NR 


HCV H CMR 


NR 


HCV Jl 


NR 


HCV J4 8 3 


NR 


HCV J8 


AR 


HPV lTKI 


NR 


HCV JS 


NR 


HCV Kl Rl 

XX V« V X\.l. XV ^ 


NR 


HCV Kl R2 


NR 


HCV Kl R3 


NR 


HCV Kl SI 


NR 


HCV Kl 

XJ. \_> V 1 \. JL 1.^ £t 


NR 


HCV Kl S3 


NR 


HCV L2 


NR 


HCV N 


N . 


HCV12 083 


AR 


HCV14 8 0 


AR 


HCVPOLYP 


NR 


HD 1 


NR 


HPCCGAA 


NR 


HPCFG 


AR 


HPCGENANTT 


NR 


HPCGENOM 


NR 


HPCHUMR 


NR 


HPCJ 


NR 


HPCJCG 


NR 


HPClTK04 6 

XX c v^ LJ XV vy *x u 


PR 


HPCiJK04 9 

XXf^ V» w XVw ^ ^ 


AR 


HPPiTTA 


NR 


n.Xr V^U X x3 


NR 


Jx ir V— x\. J 


AR 


XX XT V rr XJ X £r xvd 


NR 


HPCPOLP 


AR 


HPCPP 


NR 


HPCTTTJKCD 


NR 


MKCIA 


NR 


JNJJrlO i7 




NZLI 


AR 


SA13 


AR 


ThSSO 


AR 


Type_3a_CB 


AR 


TypeV_D 


AR 


VN004 


AR 


VN235 


AR 


VN4 05 


AR 
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Table 23. HIV Fusion Construct 



SEQ ID NO: 1934 

ATGGGAATGCAGGTGCAGATCCAGAGCCTGTTTCTGCTCCTCCTGTGGGTGCCCGGATCCAGA 

GGAAAGCTGGTGGGCAAACTCAACTGGGCCGGAGCTGCAATCCTGAAGGAGCCCGTCCACGG 

GGTGAATGCCGCTTGCCCTAAAGTCAGCTTCGAACCAATTAAGATCCCCATTCATTACTGTGC 

ACCTGCCAAAGCTAAGTTTGTGGCCGCTTGGACCCTCAAGGCCGCTGCAAAAGCCTTCCCAGT 

GAGGCCCCAGGTGCCTCTGGGCGCCGCTAAACTCACACCACTGTGCGTCACTCTGGGAGCCGC 

TGCAGTGCTGGCAGAGGCCATGTCCCAAGTGAAGGTGTATCTGGCTTGGGTGCCCGCCCACAA 

GGGGGCCGCTGCAGCCATCTTTCAGTCTAGCATGACCAAGAAAACAACTCTGTTCTGTGCCTC 

CGACGCTAAGAACATCCCTTATAATCCACAGTCTCAGGGCGTGGTCAAGCATCCCGTGCACGC 

CGGACCTATTGCTAACGTGACCGTGTACTATGGGGTCCCAGTGTGGAAGAAAGCCGCTGCACA 

GATGGCCGTGTTTATTCACAATTTCAAAAACGCCGCTGCATACCCCCTCGCCAGCCTGAGATC 

CCTCTTCAACCTGACATTCGGCTGGTGCTTTAAGCTGAACCGGATCCTGCAGCAACTGCTC^^ 

ATCAATGCTAAAATCCAGAACTTCCGCGTCTACTATAGGAAGGCTGCAGTGACTATCAAAA^ 

GGCGGACAACTGAAGAAAGTGCCTCTCCAGCTGCCCCCTCTCAAGGCAATGACCAACAATCC 

CCCTATCCCAGTCTGA 

EP-HIV-1090 SEQ ID NO: 1935 

MGMQVQIQSLFLLLLWWGSRGKLVGKLNWAGAAILKEPVHGVNAACPKVSFEPIKIPIHYCAPA 

KAKFVAAWTLKAAAKAFPVRPQWLGAAKLTPLCVTLGAAAVLAEAMSQVKVYL^ 

AAAAIFQSSMTKKTTLFCASDAKNIPYNPQSQGVVKHPVHAGPIANVTVYYGW\^ 

WIHNFKNAAAYPLASLRSLFNLTFGWCFKLNRILQQLLFINAKIQNFRV^Ti^^ 

VPLQLPPLKAMTNNPPIPV 
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Table 24. HBV GCR-3697 Fusion Construct 



GCR-3697 

SEQ ID NO: 
1936 



Polynucleotide 



1 Start 
^* * ♦ 

^t^gcatgcaggtgcagatccagagcctgttcctgctcctgctgtgggtck:caggaagcagaggctttctc 
ctgtccctgggcatccacctgaacgccgctgcaaagtacaccagcttcccctggctgctcaacgccgctgcc 

CGGTTCAGCTGGCTGTCCCTGCTCGTGCCCTTCAACGCAGCCTTCCCCCACTGCCTGGCCTTCAGCTACATGA 
AAGCAGCCCTGGTGGTCGACTTCTCCCAGTTCAGCCGGGGAGCCATCCTGCTCCTGTGCCTGATCTTTCTGCT 
CAACGCCGCTGCCCACACCCTGTGGAAGGCTGGCATCCTGTACAAGAAAGCCTGGATGATGTGGTACTGGG 
GACCCAGCCTGTACAAGGCATATCCAGCCCTGATGCCCCTGTACGCCTGCATCGGAGCTGCCGCATGGCTGA 
GCCTCCTGGTGCCCTTCGTGAACGCCGCTGCCGGGTTCCTGCTGACAAGAATCCTGACCATCAACGCCGCAG 
CCATTCCTATCCCCTCCAGCTGGGCCTTCAAGGCAGCCGCCGAGTACCTGGTGAGCTTCGGAGTCTGGAACC 
TGCCCAGCGACTTCTTTCCCAGCGTGAAAGCCGCAGCCTTCCTGCCCTCCGACTTCTTTCCCAGCGTGAAGGC 
CGCAGCCGATCTCCTGGACACCGCTAGCGCCCTGTACAACAGCTGGCCCAAGTTCGCCGTGCCCAACCTGAA 
GGCCGCAGCCAGCGCCATCTGCAGCGTGGTCAGACGGAAGCTGTCCCTCGATGTGAGCGCCGCTTTCTACAA 
CGCCGCCGCAAAGTTCGTGGCCGCCTGGACCCTGAAAGCCGCTGCCAAGGCAGCCAACGTGAGCATCCCCT 
GGACCCACAAAGGAGCCGCAGGACTGAGCCGGTATGTGGCCAGACTGAACGCCGCTGCCAGCACCCTGCCC 
GAGACCACAGTGGTCAGACGGAAGCACCCCGCCGCCATGCCCCACCTGCTGAAGGCCGCAGCCCGGTGGAT 
GTGCCTCAGACGGTTCATCATCAACGCTTCCTTCTGTGGCAGCCCCTACAAGGCCGCCTACATGGATGACGT 
GGTCCTGGGAGTGAACGCCCTCTGGTTCCACATCAGCTGCCTGACCTTCAAAGCCGCTGCCACACCCGCAAG 
AGTGACCGGAGGCGTGTTCAAGGCTGCAGCCCTGACCTTCGGCCGGGAGACCGTGCTGGAGTACAAGCAGG 
CCTTCACCTTCAGCCCCACCTACAAGAACGCCGGCACCAGCTTTGTGTACGTCCCAAGCGCCCTGAATCCCG 
CAGACGGCCCCGGCCCCGGACTGTGCCAGGTGTTCGCCGATGCCACACCAACCGGATGGGGCCTGGGCCCT 
GGACCCGGCAGACACTACCTGCATACCCTGTGGAAGGCAGGAATCCTGTACAAAGGCCCCGGCCCTGGACC 
CCATCACACCGCTCTGCGGCAGGCCATCCTGTGCTGGGGCGAGCTCATGACTCTGGCAGGACCCGGCCCCGG 
CGAATCCAGGCTGGTGGTGGACTTTAGCCAGTTCTCCAGAGGCAACGGACCCGGCCCAGGACCCTTCCTGCT 
CGCCCAGTTCACCAGCGCCATCTGCAGCGTGGTCGGACCTGGCCCAGGACTGGTGCCCTTCGTGCAGTGGTT 
CGTCGGCCTCAGCCCCACCGTCGGACCTGGCCCCGGCCTGCACCTCTACAGCCACCCTATCATTCTGGGCTT 
CAGAAAGATCGGACCAGGCCCCGGCTCCAGCAACCTGTCCTGGCTCAGCCTGGACGTCAGCGCAGCCTTCG 
GACCCGGCCCTGGCCTGCAGAGCCTGACCAACCTGCTCAGCAGCAACCTCAGCTGGCTGGGCCCAGGACCC 
GGCGCAGGCTTCTTTCTGCTCACCAGAATCCTGACCATCCCTCAGAGCGGCCCCGGACCAGGCGTGAGCTTC 
GGCGTGTGGATTCGGACTCCTCCCGCCTACAGACCCCCAAATGCCCCCATCGGCCCAGGACCCGGCGTCGGA 
CCTCTGACTGTGAACGAGAAGCGGAGACTGAAGCTGATCGGCCCCGGACCAGGCAAACAGTGCTTCAGGAA 
GCTCCCTGTGAACAGACCTATCGACTGGGGCCCCGGACCCGGCGCAGCCAACTGGATTCTGAGAGGCACCA 
GCTTCGTG TACG TCCCTGGACCCGGCCCTGGCAAGCAAGCCTTCACCTTCAGCCCCACCTACAAGGCATTCC 
TGTGCGGA |TAG| 
i Stop 

2232 



GCR-3697 

SEQ ID NO: 
1937 



Polypeptide 



1 

t 

MGMQVQIQSLFLLLLWVPGSRGFLLSLGIHLNAAAKYTSFPWLLNAAARFSWLSLLVPFNAAFPHCLAFSYMKA 

ALWDFSQFSRGAILLLCLIFLLNAAAHTLWKAGILYKXAWMMWYWGPSLYKJ^lYPALMPLYACIGAAAWLSLL 

VPFVNAAAGFLLTRILTINAAAIPIPSSWAFKAAAEYLVSFGVWNLPSDFFPSVKAAAFLPSDFFPSVKAAADLLD 

TASALYNSWPKJ^AVPNLKAAASAICSWRRKLSLDVSAAFYNAAAKFVAAWTLKAAAK^ 

GLSRYVARLNAAASTLPETTVVRRKJ^PAAMPHLLKj\AARWMCLRRFIINASFCGSPYKAAYMDDVVLGVNAL 

WFHISCLTFKAAATPARVTGGVFKAAALTFGRETVLEYKQAFTFSPTYKNAGTSFVYVPSALNPADGPGPGLCQ 

VFADATPTGWGLGPGPGRHYLHTLWKAGILYKGPGPGPHHTALRQAILCWGELMTLAGPGPGESRLVVDFSQFS 

RGNGPGPGPFLLAQFTSAICSWGPGPGLVPFVQWFVGLSPTVGPGPGLHLYSHPIILGFRKIGPGPGSSNLSWLSL 

DVSAAFGPGPGLQSLTNLLSSNLSWLGPGPGAGFFLLTRILTIPQSGPGPGVSFGVWIRTPPAYRPPNAPIGPGPGV 

GPLTVNEKRRLKJ-IGPGPGKQCFRKLPVNRPIDWGPGPGAANWILRGTSFVYVPGPGPGKQAFTFSPTYKAFL^ 

4^ 

744 
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Table 25. HBV AOSIb2 Fusion Construct 



HBV 
AOSIb2 

SEQ ID NO: 
1938 


Polynucleotide 

1 Start 
t 

|atc|chjAat<x:aggtck:agatccagagcctgtttctgctcctcctgtgggtc}cccgggtccagaggacacac 
cctgtggaaggccggaatcctgtataaggccaagttcgtggctgcctggaccctgaaggctgccgctttcct 

nrr^TA nr^n a TTTnTrrr'T a /TTTSTrs a a PTTrT'TrsPTrsTPPf^Tririri A A TPP APPTr; T A T A Trso A TfS A pnTnnTrf 

VJV-*-- 1 AviWU/V 111 \ 111 1 nXJK^KJ 1 1 1 1 VJ\^ 1 vJ 1 V_-V_-V^ l vJvJVJ 1 V... V_. ^V.-*-^ 1 VJ 1 I 1 VJVJrt 1 vjrt^^vj 1 vJV J 1 

CTGGGAGTGGGACTGTCCAGGTACGTGGCTAGGCTGTTCCTGCTGACCAGAATCCTGACCATCTCCACCCTG 
CCAGAGACCACCGTGGTGAGGAGGCAGGCCTTCACCTTTAGCCCTACCTATAAGGGAGCCGCTGCCTGGCT 
GAGCCTGCTGGTGCCCTTTGTGAATATCCCTATCCCTAGCTCCTGGGCTTTCAAGACCCCAGCCAGGGTGAC 
CGGAGGAGTGTTTAAGGTGGGAAACTTCACCGGCCTGTATAACCTGCCCAGCGATTTCTTTCCTAGCGTGAA 
GACCCTGTGGAAGGCCGGAATCCTGTACAAGAATGTGTCCATCCCTTGGACCCACAAGGGAGCCGCTCTGG 
TGGTGGACTTTTCCCAGTTCAGCAGAAATTCCGCTATCTGCTCCGTGGTGAGGAGAGCTCTGATGCCACTGT 
ATGCCTGTATC[rGA| 
i Stop 
657 


HBV 
AOSIb2 

SEQ ID NO: 
1939 


Polypeptide 

1 

t 

MGMQVQIQSLFLLLLWVPGSRGHTLWKAGILYKAICFVAAWTLKj\AAFLPSDFFPS\asIFLLSLGIHLYMDDVVL 
GVGLSRYVARLFLLTRILTISTLPETTVVRRQAFTFSPTYICGAAAWLSLLVPFVNIPIPSSWAFKTPARVTGGVFKV 
GNFTGLYNLPSDFFPSVKTLWKAGILYKNVSIPWTHKGAALVVDFSQFSRNSAICSVVRRALMPLYACI 

i 
219 
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Table 26. HCV Fusion Construct 



HCV 4312(1P) (SEQ ID NO: 1940) 

MGMQVQIQSLFLLLLWVPGSRGRLGVRATRKKAAAKTSERSQPRNLPGCSFSIFNDLMGYIPLXO^ 
YLLPRJRGPRLNTLCGFADLMGYRMWGGVEHRKLLFMLGGWVKA^ 

DLGVKFWAKIIMWNFIGVAGALVAFKKQLFTFSPRRNGYLVAYQATVAAALLFLLLADALIFCHS 

KKKYLXOTlHADVLGFGAYMSKCrCGSSDLYHMWNFISGIFW 

AFLLLADARVLSAFSLHSYILAGYGAGWMNRLAFANAAAKFVAAWTLKAAA 

(SEQ ID NO: 1941) 

GAATTCGCCGCCACCATGGGAATGCAGGTGCAGATCCAAAGCCTGTTTCTGCTCCTCCTGTGG 

GTGCCCGGCTCCAGAGGAAGGCTGGGCGTGAGAGCCACCCGGAAGAAGGCTGCCGCTAAAAC 

AAGCGAGCGCTCCCAGCCCAGGAACCTGCCTGGATGCTCTTTCAGCATCTTTAATGACCTCAT 

GGGGTACATTCCACTGGTGAAGTATCTGCTCCCCAGACGGGGCCCTCGCCTGAACACTCTCTG 

TGGATTTGCTGATCTGATGGGGTACAGGATGTATGTCGGCGGAGTCGAACACAGAAAACTGCT 

CTTCAACATCCTGGGCGGATGGGTGAAGGCTGCCGCTCTGGCCGACGGGGGATGCAGCGGCG 

GAGCTTACAGGCTCATTGTCTTTCCCGATCTCGGAGTCAAATTTTGGGCAAAGCAC 

ATTTCATCGGGGTGGCCGGAGCCCTGGTCGCTTTTAAAAAGCAGCTCTTCACCTTCTCCCC/^ 

GACGGAACGGATACCTCGTCGCCTACCAGGCCACTGTGGCTGCAGCTCTGCTCTTCCTGCTCC 

TGGCCGATGCACTCATCTTCTGCCATTCCAAGAAAAAGTATCTGGTCACCAGACATGCTGACG 

TGCTGGGGTTTGGCGCCTACATGAGCAAGTGCACCTGTGGCAGCTCCGACCTGTATCACATGT 

GGAACITTATTTCTGGAATCTTTTGGGCCAAGCACATGTGGAAT^^ 

TCCTGGTGGGCGGCGTCCTGGCAGCCGCTTTCCTGCTCCTGGCAGACGCCAGGGTGCTGTCTG 
CCTTCAGCCTCCACTCCTACATCCTCGCAGGGTATGGCGCAGGCGTGTGGATGAATCGGCTGA 
TCGCCTTTGCCAATGCTGCAGCTAAATTCGTGGCAGCCTGGACACTGAAAGCAGCTGCATGAG 
GATCC 
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Table 27. Plasmodium falciparum Fusion Construct 

P03 (SEQ ID NO: 1942) 

MGMQVQIQSLFLLLLWWGSRGRLGVRATRKKAAAKTSERSQPRNLPGCSFSIFNDLM 
YLLPRRGPRLNTLCGFADLMGYRMWGGVEHRKLLFNILGGWVXAA^ 

DLGVKFWAKHMWNFIGVAGALVAFKKQLFTFSPRRNGYLVAYQATVAAALLFLLLADALIFCHS 

KKKYLVTRHADVLGFGAYMSKCTCGSSDLYHMWNFISGIFWAKHMWNFKKAAAVL^ 

AFLLLADARVLSAFSLHSYILAGYGAGVWMNRLAFANAAAKFVAAWTLK^ 

(SEQ ID NO: 1943) 

GCCGCCACCATGGGAATGCAGGTGCAGATCCAGAGCCTGTTTCTGCTCCTCCTGTGGGTGCCC 

GGATCCAGAGGATTTATGAAAGCTGTCTGTGTAGAGGTGAATGTAACATGCGGTAACGGAAT 

TCAGGTGAGAAAGGGACTCATCATGGTACTCAGCTTTCTGAACGCAGCCCTGTTCCACATCTT 

TGACGGAGACAATGAAATCAAAGCCGCATTGCTCGCCTGTGCCGGACTAGCCTATAAAAAGA 

GTTTCCTTTTCGTTGAAGCACTATTTAACGCAGCACCCAGTGACGGTAAATGCAACCTAT^ 

AAGCAGCTCAGACTAATTTCAAAAGCCTGTTAAGAAATCTGCCCTCAGAGAATGAAAGGGGT 

TACAAAGCCGCCGGCGTGTCCGAGAATATTTTCCTGAAGAACGCCGCTGCTTATTTTATACTC 

GTGAATCTACTCATAAAGGCAGCCGCAATCCnTTCAGTGTCCAGCTTTCTGTTTGTT^ 

CATATGCGGGCGAGCCGGCTCCTTTCAAGGCTGCAGCAAAATACAAGCTTGCCACATCAGTAT 

TGAAAGCAGCTGTGTTTTTGATATTCTTTGATCTTTTTTT/^^ 

AGTCTTAAAGCAGCCGGGCTACTGGGGAACGTCTCTACTGTGGGGGCCGTCTTACTTGGAGGA 
GTTGGCCTCGTGTTGAACCTCGCGTGCGCAGGTCTGGCCTACAAAAAAGCGAAATTCATCAAG 
TCTCTGTTCCACATTTTTAAAGCCGCATTCTATTTCATACTAGTGA^ 

GATCTTCTTCGATCTATTCCTCGTAAAAGCGCTATTCTTCATTATCTTTAACAAAAATTATTAC 

GGCAAGCAAGAAAATTGGTACTCACTCAAGTTTGTAGAAGCTCTGTTCCAGGAATACAACGCC 

GCTGCTAAATTCGTTGCAGCTTGGACCCTGAAAGCAGCTGCAAAGATCCTATCGGTCTTCTTTC 

TCGCTAATGCCGTATTAGCAGGACTTCTAGGCAACGTGAACTTTCAAGACGAAGAGAATATAG 

GCATCTACAAAGCCGCAGCACTGTACATTTCATTCTACTTCATCAAGGCCTTCATACTGGTCAA 

CCTTCTGATATTTCATAATGCAGCACTGCCATATGGGAGAACCAACTTGAAAGCGGCCCACGT 

GTTGAGCCACAACTCCTACGAGAAGAACGCCGCCGCGAAATATCTCGTCATTGTCTTCCTGAT 

TTGA 
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Table 28. Mycobacterium tuberculosis Fusion Construct 



TB.l (SEP ID NO: 1944) 

MQVQIQSLFLLLLWWGSRGRMSRVTTFTVKALVLLMLPVVNLMIGT^^ 

GLMTAVYLVGAAAMALLRLPVKRMFAANLGVNSLYFGGICVGRLPLVLPAVNAAAA^ 

LKAAAKAAARLMIGTAAAGFWALIPLVNAMTYAAPLFVGAAAAN^ 

(SEQ ID NO: 1945) 

ATGCAGGTGCAGATCCAGAGCCTGTTTCTGCTCCTCCTGTGGGTGCCCGGATCCAGAGGAAGG 

ATGAGCAGAGTGACCACATTCACTGTCAAGGCCCTGGTGCTCCTGATGCTCCCCGTCGTGAAC 

CTGATGATCGGCACCGCTGCAGCCGTCGTGAAAGCTCTCGTCCTGCTCATGCTCCCTGTGGGA 

GCAGGGCTGATGACAGCCGTGTACCTGGTCGGCGCTGCAGCCATGGCCCTCCTGCGGCTGCCA 

GTGAAGCGCATGTTTGCTGCAAATCTGGGAGTCAACTCCCTCTATTTCGGGGGCATTTGCGTG 

GGAAGGCTGCCCCTCGTGCTGCCTGCTGTGAATGCAGCCGCTGCCAAATTTGTCGCCGCTTGG 

ACTCTGAAGGCAGCCGCTAAGGCCGCTGCAAGACTGATGATCGGGACCGCCGCTGCCGGCTT 

CGTGGTCGCCCTGATTCCCCTGGTGAACGCCATGACATACGCAGCTCCTCTGTTTGTGGGAGC 

CGCTGCAGCCATGGCTCTCCTGCGGCTGCCACTGGTGTGA 
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Table 29. Hepatitis B Virus Core Protein (SEQ ID NO: 1946) 

MQLFHLCLIISCSCPTVQASKLCLGWLWGMDIDPYKEFGATVELLSFLPSDFFPSVRDLLDTAS 
ALYREALESPEHCSPHHTALRQAILCWGELMTLATWVGVNLEDPASRDLVVSYVNTNMGLKF 
RQLLWFHISCLTFGRETVIEYLVSFGVWIRTPPAYRPPNAPILSTLPETTWRRRGRSPRRRTP 
SPRRRRSQSPRRRRSQSRESQC 
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